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Description 

TECHNICAL FIELD 

o The present Invention relates to medicaments for the alleviation or treatment of symptoms based on Ischemic dis- 
eases, for example, cerebral infarction, intracerebral hemorrhage, transient ischemic attack, subarachnoid hemorrhage, 
head trauma, after effects of brain surgery, after effects of cerebral arteriosclerosis and other cerebrovascular disor- 
ders, or variant angina, unstable angina, myocardial infarction, cardiovascular system disorders accompanying surgery 
for revascularization by PTCA/PTCR/CABG etc., malignant arrhythmia, and other myocardial ischemla-reperfuslon 

io Injury, and further symptoms due to disorders of transplanted organs at the time of organ transplants, temporary block- 
age of the blood flow in organs at the time of surgery, etc. or symptoms derived from seizures, epilepsy, migraine, etc. 

The present invention further relates to novel plperidine derivatives, t etrahydrcpyrfdin e derivatives, pfperazin- 
od iphenyt ether derivatives, and piperazinodiphenyimethane derivatives useful for the alleviation or treatment of symp- 
toms based on aforementioned ischemic diseases and intermediates for the synthesis of aforementioned compounds. 

is 

BACKGROUND ART 

In cellular disorders caused by advanced ischemia, the depletion of ATP, the fall in the pH in the cells, and the 
destruction of the mechanism for maintenance of the energy-dependent ion homeostasis inside and outside the ceil 
20 cause the accumulation of a large amount of intracellular divalent Ca ions (Ca 2+ ) (Ca 2+ overload). It is believed that the 
Ca 2+ overload causes functional disorders in the mitochondria and randomly activates various enzyme reactions and 
invites further Ca 2+ overload to cause a repeated vicious cycle and in the end causes Irreparable damage to the cell 
wall and cell death [F. B. Meyer: Brain Res. Rev., 14, 227 (1989); E. Boddeke et a!.: Trends Pharmacol. Sci., 10, 397 
(1989)]. 

25 Medicament for suppressing cytotoxic Ca 2+ overload are considered useful for the alleviation or treatment of vari- 
ous ischemic diseases, for example, cerebral infarction, intracerebral hemorrhage, transient ischemic attack, subarach- 
noid hemorrhage, head trauma, after effects of brain surgery, after effects of cerebral arteriosclerosis and other 
cerebrovascular disorders, or variant angina, unstable angina, myocardial infarction, cardiovascular system disorders 
accompanying surgery for revascularization by PTCA/PTCR/CABG etc., malignant arrhythmia and myocardial 

so ischemia-reperf usion injury, and further disorders of transplanted organs at the time of organ transplants and temporary 
blockage of the blood flow In organs at the time of surgery, however, no medicament with sufficient activity has yet been 
obtained. 

DISCLOSURE OF INVENTION 

SB 

In consideration of the state of the prior art the objective of the present invention is to provide medicaments which 
have the powerful action of suppressing cytotoxic Ca 2+ overload for the alleviation and treatment without side effects of 
symptoms based on ischemic diseases or symptoms derived from seizures, epilepsy, migraine, etc. 

Another objective of the present invention is to provide novel compounds and their salts useful as the medicaments 
40 and intermediates for synthesizing the same. 

The present inventors screened compounds by evaluating the inhibitory effects on the non-L type Ca 2 * channel 
and Na + channel reported to be involved in the mechanism of cause of the Ca 2+ overload [P. J. Pauwels et al., Life Sci- 
ence, 48. 1881 (1991)]. 

As a result, we found that compounds of the general formula (I): 




c i ) 



so £ 



wherein, Q represents a group having the formula: 

55 R-A-B- 

In which R represents a hydrogen atom, substituted or unsubstituted phenyl group, substituted or unsubstituted phe- 
naxy group, or substituted or unsii^stituted benzoyl group, 

A represents a connecting bond, a cycloaikylene group, an alkenylene group which may be substituted by a 
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lower alkyi group, a dialtaxymethylene group, or a hydroxyiminomethyiene group, and 

B represents an aikytene group which may be substituted by a hydroxyl group or an alkoxy group; 
a group having the formula: 




In which R 1 represents a hydrogen atom, a halogen atom, an alkyi group which may be substituted by a halogen atom, 
an alkoxy group, or a hydroxyl group; or 
a group having the formula: 



in which R 2 represents a hydrogen atom, a halogen atom, an alkyi group which may be substituted by a halogen atom, 
an alkoxy group, or a hydroxy! group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an ortho, 
meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a hal- 
ogen atom, an alkoxy group, or an alkyi group which may be substituted by a halogen atom, 

the dotted Gne shows the presence or absence of a bond, when said dotted line shows the presence of a bond, 
Z represents a carbon atom, and when said dotted line shows the absence of a bond, Z represents CH or a nitrogen 
atom 

have powerful inhibitory actions on one type of the non-L type Ca 2+ channel, that is, the T-type Ca 2 * channel, and Na + 
channel and are effective In various types of animal disease models and thereby completed the present Invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Fiunarizine which is used as an agent for improvement of the brain circulation [R J. Pauwels et al. ; Life Science, 48, 
1881 (1991); G. E. Biilman; Eur. J. Pharmacol., 212, 231 (1992)] suffers from the problem that It causes as a side effect 
the onset of symptoms of Parkinson's disease due to its action of blocking dopamine D 2 receptors. This is a major 
defect in its use. The compounds of the general formula (I) of the present invention, however, were found to have an 
extremely low affinity for the dopamine D 2 receptors causing the side effects of fiunarizine. 

In the present invention, ischemic diseases include cerebral ischemic diseases, for example, cerebral infarction, 
intracerebral hemorrhage, transient Ischemic attack, subarachnoid hemorrhage, head trauma, after effects of brain sur- 
gery, after effects of cerebral arteriosclerosis, and other functional and organic diseases of the brain, ischemic cardiac 
diseases, for example, variant angina, unstable angina, myocardial Infarction, cardiovascular system disorders accom- 
panying surgery for revascularization by PTCA/PTCR/CABG etc., malignant arrhythmia and other myocardial ischemia- 
reperfusion injury, and also disorders of transplanted organs at the time of organ transplants, and temporary blockage 
of the blood flow In organs at the time of surgery. 

The compounds having the general formula (0 of the present invention include compounds of the following general 
formulas (la), (lb), (Ic), (Id), (le), (If). (Ig), (Ih). and (H). 

In the general formula (la): 



0 





(la) 



wherein, Q represents a group having the formula R-A-B-, the formula: 
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6 

or the formula: 

10 




is 

and A B, E, R, R 1 , R 2 , X, and Y are as defined above, preferable examples of substituents for the substituted or unsub- 
stituted phenyl group, substituted or unsubstituted phenoxy group, or substituted or unsubstituted benzoyl group repre- 
sented by R Include a halogen atom such as a fluorine atom, a chlorine atom and a bromine atom, a hydroxyl group, a 

so C t - C 6 alkokyl group which may be branched such as a methoxy group and an ethoxy groups and a C 1 - C s a! Kyi group 
which may be branched and may be substituted by a halogen atom, such as a methyl group, an ethyl group and a trif- 
luoromethyl group. Examples of a halogen atom of the C, - C 5 alky! group which may be branched and may be substi- 
tuted by a halogen atom include a fluorine atom, a chlorine atom, and a bromine atom. 

Examples of the cycloalkylene group represented by A include a 1,1-cydopropylene group, a 1.2-cydopropyiene 

2s group, a 1,1-cyclobutylene group, a 1,1-cydopentylene group, a 1,1-cyclohexylene group, etc., preferably a C3 - Cs 
cycloalkylene group, particularly preferably a 1 ,1 -cyclopropylene group or a 1 ,2-cyclopropylene group; preferable exam- 
ples of the alkenylene group of the alkenylene group which may be substituted by a lower alkyl group include, preferably 
a C2 ■ C 4 alkenylene group such as a vinylene group and a butadienyfene group, particularly preferably a vinylene 
group; preferable examples of the lower alkyl group of the alkenylene group which may be substituted by a lower alkyl 

so group include a methyl group, ethyl group, propyl group, or isopropyl group; preferable examples of the alkoxyi group of 
the dialkoxymethylene group Include a - C 5 alkoxy group which may be branched such as a methoxy group and an 
ethoxy group; and, further, the dialkoxymethylene group may be a cyclic acetal such as an ethylene aoetai. 

Preferable examples of the alkylene group of the alkylene group which may be substituted by a hydroxyl group or 
an alkoxy group represented by B include preferably a Ci • Ce alkylene group which may be branched such as a math- 

35 yiene group, dimethyiene group, trimethyfehe group, tetramethylene group, methyimethylene group, propylene group, 
cydopropylmethylene group, etc., particularly preferably a methylene group, dimethyiene group, tetramethylene group, 
or cydopropylmethylene group. Preferable examples of the alkoxy group of the alkylene group which may be substituted 
by an alkoxy group include a C-j - C 5 alkoxy group which may be branched, such as a methoxy groip and an ethoxy 
group. 

40 Preferable examples of the halogen atom represented by R 1 or R 2 include a fluorine atom, a chlorine atom, or a 
bromine atom; preferable examples of the alkyl group which may be substituted by a halogen Indude - C 5 alkyl group 
which may be branched, such as a methyl group, an ethyl group, and a trifluoromethyl group; and preferable examples 
of the alkoxy group indude a C-, - Cs alkoxy group which may be branched, such as a methoxy group and an ethoxy 
group. Preferable examples of the halogen atom of the alkyl group which may be substituted by a halogen atom indude 

48 a fluorine atom, chlorine atom, and bromine atom. 

Preferable examples of the halogen atom represented by E or Y indude a fluorine atom, chlorine atom, and bro- 
mine atom may be mentioned; preferable examples of the alkoxy group indude a Cj - C5 alkoxyi group which may be 
branched, such as a methoxy group and an ethoxy group; and preferable examples of the alkyl group which may be 
substituted by a halogen atom indude a Cj - C 5 alkyl group which may be branched, such as a methyl group, ethyl 

so group, trifluoromethyl group. Examples of the halogen atom of the alkyl group which may be substituted by a halogen 
atom indude a fluorine atom, chlorine atom, and bromine atom. 

When X is an oxygen atom, the substitution of X for the benzene ring is in an ortho, meta, or para position, prefer- 
ably, a para position. 

When X is a methylene group, the substitution of X for benzene ring is in an ortho, meta, or para position, preferably 
55 a meta or para position. 

In the general formula (lb): 



4 



EP0 7S5923A1 



5 




Q represents a groip having the formula R-A-B-, ttie formula: 

75 

or the formula: 



20 




25 and A, B, E, R, R 1 , R 2 , X, and Y are as defined above, preferable examples of substituents for the substituted or unsub- 
stituted phenyl group, substituted or unsubstituted phenoxy group, or substituted or unsubstituted benzoyl group repre- 
sented by R Include a halogen atom such as a fluorine atom, a chlorine atom and a bromine atom, a hydroxy! group, a 
- Cs alkokyl group which may be branched such as a methoxy group and an ethoxy group, and a - C5 alkyl group 
which may be branched and may be substituted by a halogen atom, such as a methyl group, an ethyl group and a trif- 

30 luoromethyl group. Examples of a halogen atom of the C 1 - Cg alkyl group which may be branched and may be substi- 
tuted by a halogen atom Include a fluorine atom, a chlorine atom, and a bromine atom. 

Examples of the cycloalkytene group represented by A include a 1,1-cydopropyiene group, a 1,2-cyclopropylene 
group, a 1,1-cyclobutylene group, a 1,1-cyclopentylene group, a 1,1-cyclohexylene groi^, etc, preferably a C a - C 6 
cycloalkylene group, particularly preferably a 1 , 1 -cycloprapylene group or a 1 ,2-cycIopropylene group; preferable exam - 

as pies of the alkenylene group of the alkenylene group which may be substituted by a lower alkyl group include, preferably 
a C 2 - C 4 alkenylene group such as a vinylene group and a butadienylene group, particularly preferably a vinylene 
group; preferable examples of the lower alkyl group of the alkenylene group which may be substituted by a lower alkyl 
group include a methyl group, ethyl group, propyl group, or isopropyl group; preferable examples of the alkoxyl group of 
the dialkoxymethylene group include a 0^ - C 5 alkoxy group which may be branched such as a methoxy group and an 

4Q ethoxy group; and, further, the dialkoxymethylene group may be a cyclic acetal such as an ethylene acetal. 

Preferable examples of the aikylene group of the alkylene group which may be substituted by a hydroxy! group or 
an alkoxy group represented by B include preferably a 0^ - C 6 alkylene group which may be branched such as a meth- 
ylene group, dimethyl ene group, trlmethylene group, tetramethylene group, methylmethylene group, propylene group, 
cyclopropylmethylene group, etc., particularly preferably a methylene group, dimethylene group, tetramethylene group, 

45 or cyclopropylmethylene group. Preferable examples of the alkoxy group of the alkylene group which may be sifcstituted 
by an alkoxy group Include a Ct - C 5 alkoxy group which may be branched, such as a methoxy group and an ethoxy 
group. 

Preferable examples of the halogen atom represented by R 1 or R 2 Include a fluorine atom, a chlorine atom, or a 
bromine atom; preferable examples of the alkyl group which may be substituted by a halogen include Ct - C5 alkyl group 

so which may be branched, such as a methyl group, an ethyl group, and a trff luoromethyl group; and preferable examples 
of the alkoxy group include a C t - C 6 alkoxy group which may be branched, such as a methoxy group and an ethoxy 
group. Preferable examples of the halogen atom of the alkyl group which may be substituted by a halogen atom include 
a fluorine atom, chlorine atom, and bromine atom. 

Preferable examples of the halogen atom represented by E or Y include a fluorine atom, chlorine atom, and bro- 

ss mine atom may be mentioned; preferable examples of the alkoxy group Include a - C 5 alkoxyl group which may be 
branched, such as a methoxy group and an ethoxy group; and preferable examples of the alkyl group which may be 
substituted by a halogen atom include a C r C 5 alkyl group which may be branched, such as a methyl group, ethyl 
group, trif luoromethyl group. Examples of the halogen atom of the alkyl group which may be substituted by a halogen 
atom include a fluorine atom, chlorine atom, and bromine atom. 
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When X is an oxygen atom, the substitution of X for the benzene ring is in an ortho, meta, or para position, prefer- 
ably a para position. 

When X is a methylene group, the substitution of X for the benzene ring is in an ortho, meta, or para position, pref- 
erably a meta or para position. 
In the genera) formula (Ic): 




Q represents a group of the formula R-A-B-, 
the formula: 



or the formula: 




and A, B, E, R, R 1 , R 2 , X, and Y are as defined above, preferable examples of substituents for the substituted or unsub- 
stituted phenyl group, si±>stituted or unsubstituted phenoxy group, or substituted or unsubstiturted benzoyl groip repre- 
sented by R include a halogen atom such as a fluorine atom, a chlorine atom and a bromine atom, a hydraxyl group, a 
Ci - C 5 alkokyl group which may be branched such as a methoxy group and an ethoxy group, and aC r C 5 alkyl group 
which may be branched and may be substituted by a halogen atom, such as a methyl group, an ethyl group and a trif- 
luoromethyl group. Examples of a halogen atom of the C-i - C 5 alkyl group which may be branched and may be substi- 
tuted by a halogen atom Include a fluorine atom, a chlorine atom, and a bromine atom. 

Examples of the cydoalkylene group represented by A include a 1,1-cyclopropyfene group, a 1,2-cydopropylene 
group, a 1,1-cydobutylene group, a 1,1-cydopentyiene group, a 1,1-cydohexylene group, etc., preferably a 63 - 
cydoalkylene group, particularly preferably a 1 ,1-cyclopropylene group or a 1,2-cyclopropylene group; preferable exam- 
ples of the alkenylene group of the alkenylene group which may be substituted by a lower alkyl group include, preferably 
a C2 - C 4 alksnylene group such as a vfnylene group and a butadlenylene groip, particularly preferably a vinylene 
group; preferable examples of the lower alkyl group of the alkenylene group which may be substituted by a lower alkyl 
group indude a methyl group, ethyl group, propyl group, or Isopropyi group; preferable examples of the altaxyl group of 
the dialknxym ethylene group include a C r C 5 alkoxy group which may be branched such as a methoxy group and an 
ethoxy group; and, further, the dialkoxymethylene group may be a cyclic acetal 6uch as an ethylene acetal. 

Preferable examples of the alkylene group of the alkylene group which may be substituted by a hydraxyl group or 
an alkoxy group represented by B indude preferably aC-j -Cg alkylene group which may be branched audi as a meth- 
ylene group, dimethyl ene group, trimethylene group, tetramethyiene group, methylmethylene group, propylene group, 
cydopropyimethylene group, etc., particularly preferably a methylene group, dimethylene group, tetramethyiene group, 
or cydopropyimethylene group. Preferable examples of the alkoxy group of the alkylene group which may be substituted 
by an alkoxy group Include a G| - Cs alkoxy group which may be branched, such as a methoxy group and an ethoxy 
group- 
Preferable examples of the halogen atom represented by R 1 or R 2 Indude a fluorine atom, a chlorine atom, or a 
bromine atom; preferable examples of the alkyl group which may be substituted by a halogen indude C A - C 5 alkyl group 
which may be branched, such as a methyl group, an ethyl group, and a trif luoromethyf group; and preferable examples 
of the alkoxy group Indude a C1 - Cg alkoxy group which may be branched, such as a methoxy group and an ethoxy 
group. Preferable examples of the halogen atom of the alkyl group which may be substituted by a halogen atom indude 
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a fluorine atom, chlorine atom, and bromine atom. 

Preferable examples of the halogen atom represented by E or Y Include a fluorine atom, chlorine atom, and bro- 
mine atom may be mentioned; preferable examples of the alkoxy group include aC 1 - Cs alkoxyi group which may be 
branched, such as a methoxy group and an ethoxy group; and preferable examples of the alkyl group which may be 
substituted by a halogen atom Include a 0, - C 5 alkyl group which may be branched, such as a methyl group, ethyl 
group, trifluoromethyt group. Examples of the halogen atom of the alkyl group which may be substituted by a halogen 
atom Include a fluorine atom, chlorine atom, and bromine atom. 

The substitution of X for the benzene ring may be in an ortho, meta, or para position, preferably a meta or para posi- 
tion. 

In the general formula (Id): 




R 3 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom, an altaxy 
group, or a hydroxy! group, R 4 and R 5 are the same or different from each other and represent a hydrogen atom or a 
lower alkyl group, or R 4 and R 5 are taken together to represent -O-, R 6 represents a hydrogen atom, a hydroxy! group, 
an alkoxy group, or an alkyl group, n is an integer of 1 to 6, and E, X, and Y are as defined above, 
preferable examples of the halogen atom represented by R 3 Include a fluorine atom, a chlorine atom and a bromine 
atom; preferable examples of the alkyl group which may be substituted by a halogen atom include a C t - C 5 alkyl group 
which may be branched such as a methyl group, an ethyl group and a trif luoromethyl group; and preferable examples 
of the alkoxyi group include a C A - C 5 alkoxy group which may be branched such as a methoxy group and an ethoxy 
group Examples of the halogen atom of the alkyl group which may be substituted by a halogen atom include a fluorine 
atom, a chlorine atom, and a bromine atom. Examples of the lower alkyl group represented by R 4 or R 5 Include a methyl 
group, an ethyl group, a propyl group, and an isopropyl group. Preferable examples of the alkoxyi group represented by 
R 6 include aC r C 5 alkoxyi group which may be branched such as a methoxy group and an ethoxy group; and prefer- 
able examples of the alkyl group include a C t - C5 alkyl group which may be branched such as a methyl group, an ethyl 
group, and a propyl group. 

Preferable examples of the Integer shown by n Include 1 , 2, and 3. 

When X is an oxygen atom, the substitution of X for the benzene ring is in an ortho, meta, or para position, prefer- 
ably a para position. 

When X is a methylene group, the substitution of X for the benzene ring is in an ortho, meta, or para position, pref- 
erably a meta or para position. 
In the general formula (le): 




E, R 3 , R 4 , R 5 , R 6 , X, Y. and n are as defined above, preferable examples of the halogen atom represented by R 3 Include 
a fluorine atom, a chlorine atom and a bromine atom; preferable examples of the alkyl group which may be substituted 
by a halogen atom include aC r C 6 alkyl group which may be branched such as a methyl group, an ethyl group and a 
trifluoromethyi group; and preferable examples of the alkoxyi group include a C t - Cg alkoxy group which may be 
branched such as a methoxy group and an ethoxy group. Examples of the halogen atom of the alkyl group which may 
be sifcstituted by a halogen atom Include a fluorine atom, a chlorine atom, and a bromine atom. Examples of the lower 
alkyl group represented by R 4 or R 5 include a methyl group, an ethyl group, a propyl group, and an isopropyl group. 
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Preferable examples of the alkoxyl group represented by R 6 include a C-i - C 6 alkoxyl group which may be branched 
such as a methoxy group and an ethoxy group; and preferable examples of the alky I group include a C t - C5 aJkyl group 
which may be branched such as a methyl groip, an ethyl group, and a propyl group. 
Preferable examples of the integer shown by n include 1 , 2, and 3. 
0 When X Is an oxygen atom, the substitution of X for the benzene ring is in an ortho, meta. or para position, prefer- 
ably a para position. 

When X Is a methylene group, the substitution of X tor the benzene ring is In an orthot meta, or para position, pref- 
erably a meta or para position. 
In the genera) formula (If): 



15 




E, R 3 , R 4 , R 5 , R 6 , X, Y, and n are as defined above, preferable examples of the halogen atom represented by R 3 include 
a fluorine atom, a chlorine atom and a bromine atom; preferable examples of the alkyl group which may be substituted 
by a halogen atom include aC r C 5 alkyl group which may be branched such as a methyl group, an ethyl group and a 

25 trifluoromethyl group; and preferable examples of the alkoxyl group include a Ci - C5 alkoxy group which may be 
branched such as a methoxy group and an ethoxy group. Examples of the halogen atom of the alkyl group which may 
be substituted by a halogen atom include a fluorine atom, a chlorine atom, and a bromine atom. Examples of the lower 
alkyl group represented by R 4 or R 5 include a methyl group, an ethyl group, a propyl group, and an isopropyl group. 
Preferable examples of the alkoxyl group represented by R 6 include a C 1 - C s alkoxyl group which may be branched 

30 such as a methoxy group and an ethoxy group; and preferable examples of the alkyl group include a C t - C 5 alkyl group 
which may be branched such as a methyl groi^, an ethyl group, and a propyl group. 
Preferable examples of the integer shown by n include 1, 2, and 3. 

The substitution of X for the benzene ling is in an ortho, meta, or para position, preferably a meta or para position. 
In the general formula (Ig): 

35 



40 




45 

R 7 represents a hydrogen atom, a halogen atom, an alkyl groif) which may be substituted by a halogen atom, an alkoxy 
group, or a hydroxy! group, R 8 and R 9 are the same or different from each other and represent a hydrogen atom, or an 
alkyl group, or R 8 and R 9 are taken together to represent a methylene group, R 10 represents a hydrogen atom, a 
hydroxyl group, an alkoxy group or an alkyl group, m is an integer from 0 to 6, and E, X and Y are as defined above, 

so preferable examples of the halogen atom represented by R 7 include a fluorine atom, a chlorine atom, and a bromine 
atom; preferable examples of the alkyl group which may be substituted by a halogen atom include a C t - C s alkyl group 
which may be branched such as a methyl group, an ethyl group and a trifluoromethyl group; and preferable examples 
of the alkoxyl group include aCj - C 5 alkoxy group which may be branched such as a methoxy group, and an ethoxy 
group. Examples of the halogen atom of the alkyl group which may be substituted by a halogen atom include a fluorine 

55 atom, a chlorine atom, and a bromine atom. Preferable examples of the alkyl groins represented by R 8 or R 9 include a 
Cj - Cs alkyl group which may be branched such as a methyl group, an ethyl group, and a propyl group. Preferable 
examples of the alkoxy groip represented by R 10 include a Cj - C5 alkoxy group which may be branched such as a 
methoxy group and an ethoxy group; and preferable examples of the alkyl group Include a C 1 - C 5 alkyl group which 
may be branched such as a methyl group, an ethyl group, and a propyl group. 
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Preferable examples of the integer of 0 to 6 shown by m include 0, 1, 2, 3 f and 4. 

When X Is an oxygen atom, the substitution of X for the benzene ring Is In an ortho. meta, or para position, prefer- 
ably a para position. 

When X is a methylene group, the substitution of X for the benzene ring is in an ortho, meta or para position, pref- 
s erably a meta or para position. 
In the general formula (ih): 



70 



75 




E, R 7 , R 6 , R 9 , R 10 , X, Y and m are as defined above, preferable examples of the halogen atom represented by R 7 
include a fluorine atom, a chlorine atom, and a bromine atom; preferable examples of the alky! group which may be sub- 
stituted by a halogen atom include a - C 5 afkyl group which may be branched such as a methyl group, an ethyl group 

so and a trifluonomethyl group; and preferable examples of the alkoxyl group include a C t - C 5 altoxy group which may be 
branched such as a methoxy group, and an ethaxy groupi Examples of the halogen atom of the alkyl group which may 
be substituted by a halogen atom Include a fluorine atom, a chlorine atom, and a bromine atom. Preferable examples 
of the alkyl group represented by R 8 or R 9 include a C 1 - C 5 alkyl group which may be branched such as a methyl group, 
an ethyl group, and a propyl group. Preferable examples of the altoxy group represented by R 10 Include a - C 5 altoxy 

25 group which may be branched such as a methoxy group and an ethaxy group; and preferable examples of the alkyl 
group include a C 1 - C5 alkyl group which may be branched such as a methyl group, an ethyl group, and a propyl group. 
Preferable examples of the integer of 0 to 6 shown by m include 0,1,2, 3, and 4. 

When X is an oxygen atom, the substitution of X for the benzene ring is in an ortho, meta or para position, preferably 
a para position. 

so When X is a methylene group, the substitution of X for the benzene ring is in an ortho, meta, or para position, pref- 
erably a meta or para position. 
In the general formula (li): 



35 



40 




E, R 7 , R 8 , R 9 , R 10 , X, Y and m are as defined above, preferable examples of the halogen atom represented by R 7 
48 include a fluorine atom, a chlorine atom, and a bromine atom; preferable examples of the alkyl group which may be sub- 
stituted by a halogen atom Include a - C 5 alkyl group which may be branched such as a methyl group, an ethyl group 
and a trifluonomethyl group; and preferable examples of the alkoxyl group include a C 1 - C5 altoxy group which maybe 
branched such as a methoxy group, and an ethaxy group. Examples of the halogen atom of the alkyl group which may 
be substituted by a halogen atom include a fluorine atom, a chlorine atom, and a bromine atom. Preferable examples 
so of the alkyl groip represented by R 8 or R 9 Include a C 1 - C 5 alkyl group which may be branched such as a methyl group, 
an ethyl group, and a propyl group. Preferable examples of the altoxy group represented by R 10 include a C t - C 5 altoxy 
group which may be branched such as a methoxy group and an ethoxy group; and preferable examples of the alkyl 
group Include a Cj - Cg alkyl group which may be branched such as a methyl group, an ethyl group, and a propyl group. 
Preferable examples of the integer of 0 to 6 shown by m include 0, 1 , 2, 3, and 4. 
ss The substitution of X for the benzene ring Is In an ortho, metal or para position, preferably a meta or para position. 
Among the compounds represented by the general formula (0. particularly preferable compounds are as follows: 
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wherein, Ar represents a phenyl group and E, X. and Y are as defined above. 

Further, the present invention provides compounds having the general formula (I 1 ) and their salts: 




c r ) 



E 



wherein, Q' represents a group having the formula: 

R-A-B- 

in which R* represents a substituted or unsubstituted phenyl groip, a substituted or unsifcsituted phenoxy group, or 
substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyi group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxy group or an alkoxy group; 

a group having the formula: 




In which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom, 
an alkoxy group, or a hydroxy! group; or 
a group having the formula: 

-o5- 



in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom. 
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an alkoxy group, or a hydroxy! group, 

X represents an oxygen atom or a methylene group, the substitution of X for Hie benzene ring is in an ortho, 
meta, or para position, 

E and Y may be the same or different from each oher and represent a hydrogen atom, a hydroxy! group, a halo- 
6 gen atom, an alkoxy group, or an alky I group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a bond, 
Z represents a carbon atom, when said dotted line shows the absence of a bond, Z represents CHora nitrogen atom, 
when Z Is a carbon atom or CH, X is a methylene group, A is a connecting bond, and B is an unsubstituted 
alkytene group, R' does not represent an unsUbstituted phenyl group. 
10 Preferable examples of substituent for the substituted or unsubstituted phenyl groups substituted or unsubstituted 
phenoxy group or substituted or unsubstituted benzoyl group represented by FV include a halogen atom such as a flu- 
orine atom, a chlorine atom, and a bromine atom, a hydroxy! group, a C-i - C 5 alkoxy group which may be branched such 
as a methoxy group and an ethcxy group, a Ci - C 5 alkyl group which may be branched and may be substituted by a 
halogen atom such as a methyl group, an ethyl group and a trtf luoromethyl group Examples of the halogen atom of the 
is C t - Cs alkyl group which may be branched and may be substituted by a halogen atom include a fluorine atom, a chlo- 
rine atom, and a bromine atom. 

The preferable examples of the cycloalkylene groups the alkenylene group which may be substituted by a lower 
alkyl group, or the dialkoxymethylene group represented by A, preferable examples of the alkytene group which may be 
substituted by a hydroxy! group or an alkoxy group represented by B, preferable examples of the halogen atom, the 
20 alkoxy group, or the alkyl group which may be substituted by a halogen atom represented by E or Y, and preferable 
examples of the halogen atom, the alkyl group which may be substituted by a halogen atom, and the alkoxy group rep- 
resented by R 1 or R 2 are the same as with A, B, E, Y, R 1 and R 2 in the above general formula (I). 
The present invention further provides compounds having the genera! formula (I") and their salts: 




30 

wherein, Q' represents a group having the formula: 

R-A-B- 

35 

in which R* represents a substitued or unsubstituted phenyl group, substituted or unsubstituted phenoxy groups or sub- 
stituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group or a hydroxyiminomethylene group and 
40 B represents a hydroxy! group- or alkoxyl group-substitutable an alkytene group which may be substituted by a 

hydroxy! group or an alkoxy group; 

a group having the formula: 



45 




bo in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom, 
an alkoxy group, or a hydroxy! group; or 
a group having the formula: 
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in which R 2 represents a hydrogen atom, a halogen atom, an alky) group which may be substituted by a halogen atom, 
10 an alkoxy group, or a hydroxyl group, 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring is in an ortho, 
meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a hal- 
ogen atom, an alkoxy group, or an alky! group which may be substituted by a halogen atom, 
79 the dotted line shows the presence or absence of a bond, and when X is a methylene group, A Is a connecting 

bond and Bis an unsubstituted alkyiene group, R* does not represent an unsubstituted phenyl group. 

The preferable examples of the substituent of the substituted or unsubstituted phenyl group, substituted or unsub- 
stituted phenoxy group, or substituted or unsubstituted benzoyl group represented by R\ preferable examples of the 
cycloalkyiene group, the alkenylene group which may be substituted by a lower alkyl group or the dialknxymethylene 
20 group represented by A, preferable examples of the alkyiene group which may be substituted by a hydroxyl group or an 
alkoxy group represented by B, preferable examples of the halogen atom, the alkoxy group, or the alkyl group which 
may be substituted by a halogen atom represented by E or Y, and preferable examples of the halogen atom, the alkyl 
group which may be substituted by a halogen atom, and the alkoxyl group represented by R 1 or R 2 are the same as 
with R*, A, B, E, Y, R 1 and R 2 in the above general formula (I*). 
25 The compounds having the genera! formula (I") include the compounds having the general formulas (l"a) and (IT)). 
In the general formula (fa): 



30 




(l M a) 



as wherein, Q\ E, X, and Y are as defined above. 
In the general formula (i"b): 



40 




wherein, Q\ E, X, and Y are as defined above. 
45 The present Invention further provides compounds having the general formula (P") and their salts: 



so 




E 



wherein, Q' represents a group having the formula: 

65 

R'-A-B- 

in which R' represents a substituted or unsubstituted phenyl group, substituted or unsubstituted phenoxy group, or sub- 
stituted or unsubstituted benzoyl group, 
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A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alky! group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxy group or an altaxy group; 
a group having the formula: 




In which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom, 
an alkoxyl group, or a hydroxy! group; or 
a group having the formula: 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom, 
an alkoxy group, or a hydroxy! group, 

X represents an oxygen atom or methylene group, the substitution of X for the benzene ring is in an ortho, meta, 
or para position, and 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a hal- 
ogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom-substitiitable alkyl group. 

The examples of the preferable substituent for the substituted or unsubstHuted phenyl group, substituted or unsub- 
stituted phenoxy group, or substituted or unsubstituted benzoyl group represented by R\ preferable examples of the 
cycloalkylene group, the alkenylene group which may be substituted by a lower alkyl groups or the dialkoxymethylene 
group represented by A, preferable examples of the alkylene group which may be substituted by a hydroxy! group or 
alkoxyl group represented by B, preferable examples of the halogen atom, the altaxy group, or the alkyl group which 
may be substituted by a halogen atom represented by E or Y and preferable examples of the halogen atom, the alkyl 
group which may be substituted by a halogen atom, or an alkoxy group represented by R 1 or R 2 are the same as with 
R\ A, B, E, Y, R 1 and R 2 in the above general formula (I*). 

The compounds having the general formulas (Q, (V), (I"), and (O of the present invention include isomers. The 
present invention includes all of these isomers and mixtures of the same. For example, in the general formulas (I), {V), 
(O and (H, when B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxyl group, 
there are two optical isomers, when A represents a hydroxyiminomethylene group and an alkenylene group which may 
be substituted by a lower alkyl group, there are two geometric isomers, (E)-form and (Z)-form. The compounds of the 
present invention include the individual isomers and an mixtures of combinations of the same. 

According to the present invention, further, there are provided compounds of the general formula (I la): 

In the general formula (lla): 




wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, the dotted line shows 
the presence or absence of a bond, and the substitution of the benzene ring bonding with the piperidlne ring or tetrahy- 
drcpyricfine ring and the group -OC 6 H 4 Y is in an ortho, meta, or para position. 

According to the present Invention, further, there are provided compounds having the general formula (lib): 
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70 wherein, E represents a hydrogen atom, hydroxy! groups a halogen atom, an alkoxy group, or an alkyf group which may 
be substituted by a halogen atom, V represents a hydroxy! group, a halogen atom, an alkoxy group, or an alkyl group 
which may be substituted by a halogen atom, and the substitution of the benzene ring bonding with the tetrahydropyri- 
dine ring and group -Ch^C^H^T is in an ortho. meta, or para position. 

According to the present Invention, further, there are provided compounds having the general formula (lie): 

is 



20 




wherein, E represents a hydrogen atom, a hydroxy! group, a halogen atom, an alkoxy! group, or an alkyl group which 
may be substituted by a halogen atom, Y* represents a hydroxy! group, a halogen atom, alkoxy! group, or an alkyl group 
25 which may be substituted by a halogen atom, and the substitution of the benzene ring bonding with the piperidine ring 
and the group -CH 2 O s H 4 Y Is In a meta or para position. 

According to the present invention, further, there are provided compounds having the general formula (Ilia): 



30 



35 




(Ilia) 



E 



wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxy! group, a 
40 halogen atom, an alkoxy group, or an alky! group which may be substituted by a halogen atom. 

According to the present Invention, further, there are provided compounds having the general formula (II lb): 



E 



45 




(IHb) 



so 

wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxy! group, a 
halogen atom, an alkoxyl group, or an alky! group which may be substituted by a halogen atom. 

The compounds (la), (Id), (Ig) and (l"a) In the general formulas (I), (I 1 ). and (P) wherein Z represents a carbon atom 
and the compounds (lb), (!e), (Ih) and (rt>) wherein Z represents CH may be synthesized from compounds having the 
ss general formula (II): 
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wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxy! group, a 
10 halogen atom, an ataxy group* or an alkyl group which may be substituted by a halogen atom, and the dotted One 
shows the presence or absence of a bond. 

The compounds (II) are explained by the general formulas (lid), (lie), (llf) and (llg). 

In the general formula (lid): 



is 




(lid) 



20 

wherein, E and Y are as defined above, 

preferable examples of the halogen atom represented by E or Y include a fluorine atom, a chlorine atom, and a bromine 
atom; preferable examples of the alkaxyl group include a G| - C5 alkaxy group which may be branched such as a meth- 
oxy group, and an ethaxy group; and preferable examples of the alkyl group which may be substituted by a halogen 
25 atom include a C 1 - C 5 alkyl group which may be branched such as a methyl group, an ethyl group, and a trifluoromethyl 
group. Examples of the halogen atom of the alkyl group which may be substituted by a halogen atom include a fluorine 
atom, a chlorine atom, and a bromine atom, "me substitution of the benzene ring bonding with the tetmhydropyridine 
ring and the group -OC6H4Y is in an ortho, meta, or para position, preferably a para position. 
In the general formula (lie): 

30 




E and Y are as defined above, 

preferable examples of the halogen atom represented by E or Y include a fluorine atom, a chlorine atom, and a bromine 
40 atom; preferable examples of the alkoxyt group include a Cj - C5 alkoxy group which may be branched such as a meth- 
oxy group, and an ethaxy group; and preferable examples of the alkyl group which may be substituted by a halogen 
atom include a C t - C 5 alkyl group which may be branched such as a methyl group, an ethyl group, and a trifluoromethyl 
group. Examples of the halogen atom of the alkyl group which may be substituted by a halogen atom Include a fluorine 
atom, a chlorine atom, and a bromine atom. The substitution of the benzene ring bonding with the piperidine ring and 
46 the group -OC 6 H 4 Y is In an ortho, meta. or para position, preferably a para position 
In the general formula (I if): 



so 




55 E and Y are as defined above. 

preferable examples of the halogen atom represented by E or Y include a fluorine atom, a chlorine atom, and a bromine 
atom; preferable examples of the alkoxyl group include aC r C 5 alkoxy group which may be branched such as a meth- 
oxy group, and an ethaxy groip; and preferable examples of the alkyl group which may be substituted by a halogen 
atom include a C 1 - C 5 alkyl group which may be branched such as a methyl group, an ethyl group, and a trifluoromethyl 
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group. Examples of the halogen atom of the alkyl group which may be substituted by a halogen atom include a fluorine 
atom, a chlorine atom, and a bromine atom. The substitution of the benzene ring bonding with the tetrahydropyridine 
ring and the group -C^CghUY Is In an ortho, meta, or para position, preferably meta or para position. 
In the general formula (llg): 

s 




(Mg) 



wherein, E and Y are as defined above, 

preferable examples of the halogen atom represented by E or Y Include a fluorine atom, a chlorine atom, and a bromine 

75 atom; preferable examples of the alkoxyl group include a C 1 - C 5 alkoxy group which may be branched audi as a meth- 
oxy group, and an ethoxy group; and preferable examples of the alkyl group which may be substituted by a halogen 
atom include a • C 5 alkyl group which may be branched such as a methyl group, an ethyl group, and a trif luoromethyi 
group. Examples of the halogen atom of the alkyl group which may be substituted by a halogen atom include a fluorine 
atom, a chlorine atom, and a bromine atom. The substitution of the benzene ring bonding with the piperidine ring and 

20 the group -CH 2 C 6 H 4 Y is in an ortho, meta, or para position, preferably meta or para position. 

The compounds of the general formulas (I), (i*), (I") or (I"*), for example, may be synthesized In the following man- 
ners. These methods will be successively explained below. 

The compounds (la), (Id). (Ig), and (l"a), (If) of the general formulas (I), (II, and (I") wherein Z represents a carbon 
atom and the compounds (lb), (le), (Ih), and (l"b), (Ig) wherein Z represents CH can be obtained as follows: 

25 The compound (lih) is obtained from a known starting material (IV) (step 1), then the compound (Hi) is obtained 
from the compound (llh) (step 2). The compounds (la), (Id), (Ig), or (l"a) can be obtained from the compound (llh) (step 
3) and the compound (lb), (le), (lh), or (It)) ran be obtained from the compound (Hi) (step 4). 

For compounds having the general formulas (I), (T), and (O wherein A represents an alkenylene group, the com- 
pound (Q) can be obtained from the compound (llh) (stop 5) and the compound (Ik) can be obtained from the compound 

so (HO (step 6). 

For compounds having the general formulas (I), {\% and (I") wherein B represents a hydroxy! group-substituted 
alkyl en e group, the compound (H) can be obtained from the compound (llh) (step 7) and the compound (Im) can be 
obtained from the compound (III) (step 8). 

For compounds having the general formulas (I), (r), and (0 wherein B represents a methylene group, the com- 
as pound (In) can be obtained from the compound (llh) (step 9) and the compound (lo) can be obtained from the com- 
pound (III) (step 10). 

Further, the compounds (le), (If), or (li) having the general formula (I) wherein Z represents a nitrogen atom or the 
compound (P) having the general formula (I 1 ) wherein Z represents a nitrogen atom can be obtained from the known 
starting material (X) (step 11). 

40 

Stepl: 

The compound (llh) can be synthesized in accordance with the following method from the known starting material 

(IV): 

45 



SO 



SS 
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CHh) 



wherein, E, X, and Y are as defined above, E* and Y" may be the same or different and represent a hydrogen atom, a 
halogen atom, alknxyi group, or a halogen atom-substrtutabfe alkyl group, and D represents a tert-butaxycarbonyl 
group, ethoxycarbonyl group, or acetyl group. 

Thai is, the aryl bromide derivative having the general formula (IV) is converted by the conventional method to the 
corresponding aryf Qrignard reagent or aryl lithium reagent then is allowed to react in tetrahydrofuran, diethyl ether, eth- 
yleneglycol dimethylether, toluene, or another solvent not participating in the reaction, at -100 to 50°C, preferably -78°C 
to room temperature, with 1 to 1 .5 equivalents of the known starting material N-tert-butaxycarbonyl-4-piperidone, N- 
ethoxy carbonyl-4-piperidone, or N-acetyi-4-piperidone for 1 to 6 hours so as to obtain the compound having the gen- 
eral formula (V). 

The starting substance (IV) used in the reaction is a Known compound as described in Martin et al. [L. Martin et a!: 
J. Med. Chem., 22, 1347 (1979)] or can be synthesized by the similar method. For example, 4-bromodiphenylether, 4- 
bromophenytether. 2-bromodiphenytmethane, 3-bromo-diphenylmethane, 4-bromodiphenylmethane. 2-bromo-4'- 
fluorodiphenylmethane, 3-bromo-4*-fluorodiphenyimethane, 4-bromo-4Mluorodiphenyimethane, 2-bromo-4'-chIoro- 
diphenytm ethane, 3-bromo-4 f -chlorodiphenylmethane, 4-bromo-4 , -chlorodiphenylmethane I 2-bromo-4 f -methoxydiphe- 
nylmethane, 3 -bromo-4'-methoxydiphenylm ethane, 4-bromo-4 , -methoxydiphenylmethane f 2-bromo-4 , -trif luoromethyld- 
Iphenylmeihane, 3-bromo-4'-trifluoromethyldiphenylmethane 1 4-bromo-4 f -trifluoromethyldiphenylmethane, 3-bromo-4- 
fluorodiphenylmethane, S-bromo-^^-difluorodiphenylmethane, 3-bromo-4-f luoro-4-chlorodiphenylmethane, 3-bromo- 
4-fluoro-4'-methoxydiphenylmethane, S-bromo-^-fluoro-^-trrfluoromethyldiphenylmethane, 3 -bromo-4-methoxyd iph e- 
nytmethane, 3-bromo-4-methoxy-4 f -fluorodiphenylmethane, S-bromo^methoxy^-chlorodiphenylmethane, 3-bromo- 
4,4 , -dimethoxycnphenylmethane, S-bromo^-methoxy^'-trrfluoromethyldiphenylmethane, 5-bromo-2-methoxydipherryl- 
methane, 5-bromo-2-methoxy-4 ( -fluorodlpheny1methane, 5-bromo-2H7iethoxy-4'-chlorodiphenyfmefthane, 5-bromo-2,4 T - 
cfimethoxydiphenylmethane, 5-bromo-2«methGxy-4'-trif luoromethyldiphenytmethane, and the like may be used. Further, 
as the conditions for preparing the Qrignard reagent and the organoIHhlum reagent use may be made of the various 
methods described In the "Compendium for Organic Synthesis" (Wiley-lnterscience: A Division of John Wiley & Sons 
Ud.) etc. 

The compound obtained from the reaction can be used as is for the next step or if necessary can be used after puri- 
fication by a generally used purification method such as recrystaHization or column chromatography. 

Next the compound (V) thus obtained Is treated under non-solvent conditions or in tetrahydrofuran, diethyl ether, 
ethyleneglycol dimethylether, benzene, toluene, methylene chloride, chloroform, carbon tetrachloride, water, methanol, 
ethanol, or another solvent not participating in the reaction, at -20 to 150°C, preferably 0 to 80°C, with 1 to 20 equiva- 
lents of organic acids such as acetic acid, trifluoroacetic acid, methanesuHbnlc add, trifluoromethanesutfonic acid, and 
the like or inorganic acids such as hydrochloric acid, sulfuric add, nitric acid, and the like for 1 to 12 hours, or the com- 
pound (V) Is let to react in benzene, toluene, methylene chloride, chloroform, carbon tetrachloride, or another solvent 
not participating in the reaction, if necessary in the presence of triethylamine, pyridine, diisopropylethyl amine, or other 
bases, at -20 to 150°C, preferably 0 to 100°C, wtth 1 to 5 equivalents of thlonylchlorlde, methane sulfonylchlorlde, trif- 
luoromethane suHbnylchloride, trifluoromethanesulfonlc acid anhydride, p-toluene sulfonylchioride, phosphorus oxy- 
chloride, or other add chloride derivatives for 1 to 6 hours, then performing an add treatment similar to the above, so 
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as to obtain a compound having the general formula (llh). Further, compounds having the general formula (llh) wherein 
E or Y represents a hydroxy! group can be obtained by dealkylating a compound having the general formula (llh) 
wherein E or Y represents an altaxy group using the various methods described In "Protective Groups in Organic Syn- 
thesis" (T. W. Greene, John Wiley & Sons Ltd.) etc. 

Step 2: 

The compound (llh) obtained in step 1 can be reduced to synthesize the compound (Hi): 



10 




( 1 1 h ) (Hi) 

(wherein, E, X, and Y are as defined above.) 

That is, the compound (llh) obtained in step 1 can be hydrogenated In the presence of palladium carbon, platinum, 
so or another catalyst in methanol, ethanol, ethyl acetate, or another solvent not participating in the reaction at room tem- 
perature so as to convert It to the compound having the general formula (HQ. Further, in the present reaction, If neces- 
sary, acetic acid, hydrochloric acid, or another acid may be added. 




The compound (llh) obtained in step 1 can be reacted with the compound (VI) or (VP) to synthesize the compounds 
(la), (W), (Ig), or (l"a) having the general formula (I), (0 and (f) wherein Z is a carbon atom. 
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B 

(la) 




B 



CT 'a) 

(wherein, Q, Q\ E. X, Y, R 3 , R 4 , R 5 , R 6 , R 7 . R 8 , R 9 , R 10 . m. and n are as defined above, and W represents a group able 
to be easily exchanged with an amine group). 

That is, the compound (llh) obtained in step 1 may be allowed to react in tetrahydrofuran, diethyletfier, ethyleneg- 
lycol dimethylether, dioxane, acetonitrile, benzene, toluene, dimethytformamide, dimethylsuHbxide, or another solvent 
not participating in the reaction, in the presence of trletfiylamine, diiscpropylethylamine, pyridine, or another organic 
base or sodium, potassium, sodium hydride, potassium hydride, sodium amide, sodium ethoxide, potassium tert-butax- 
ide, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, cesium carbonate, cesium fluo- 
ride, or other inorganic bases, at -20 to 150°C, preferably room tenperature to 100°C, with 1 to 1.5 equivalents of the 
compound (VI) or (VI*) for 1 to 24 hours so as to obtain the tetrahydropyridine derivative of the general formula (la), (Id), 
(Ig), or (Pa). Further, in the present reaction, if necessary, sodium iodide or tetrabutylammonlum iodide may be added. 

W is a leaving group capable of being easily exchanged with an amine group and for example is a chlorine atom, 
bromine atom, or other halogen atom, aikylsultonylaxy group such as a methane suffonyioxy group or arylsulfonyloxy 
group such as a p-toluene sulfonyloxy group. 

As the compound (VI) or (VI 1 ) usable in the present reaction, a commercially available or known compound may be 
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used, for example, methyl iodide, ethyl iodide, ethyl bromide, propyl bromide, cinnamyl bromide, 3-bromo-2-methyM- 
phenyH-propene, 4-fluorocinnamyl bromide, (2,3,4-trimethaxy)cinnamyl bromide, 1 -bnomo-3-phenylpnopane, (1-bro- 
moethyQbenzene, (2-bromoethyl)benzene, 4-melhoxyclnnamyl bromide, 2-(4-fluoropheny1)oxyethy1 bromide, 2-pheny- 
loxyethyi bromide, 4-(4-f tuorophenyljoxybutyl bromide, 4-phenyloxybutyl bromide, 2-phenytoxypropyl bromide, trans-{2- 
phenyl) cyclop ropytmethyl bromide, 1 -phenyl -1 <;yc!opropy! methyl bromide, 1 -phenyi-1 -cyclopropanemethyi bromide. 
1 -pherryl-1 <yclopentanemethy1 bromide, phenacyl bromide, 2-bromo-4'-methoxyacetophenone, 2-bromo-4'-fluoroace- 
tophenone, 2-bromo-4'-chloroacetophenone 1 2-bromopropIophenone, 2-bromo-2 , ,4 , -dimethoxyacetophenone, 2- 
bromo-2\5 , -dlmethaxyacetophenone, 2-bromo-4'-methyiacetophenon, 4-chlorobutyrophenone, 4-chloro-4'-fluorobuty- 
rophenone, 2-bromomethyl-2-pherryl-1 ,3-dioxolane, 2-bromomethyl-2-(4-fluoropheny0-1,3-dioxolane, 2-bromomethyl- 
2-(4-chlorophenyi)-1 ,3-diaxoIane, 2-bromome1tiyl-2-{4-methQxyphenyl)-1 ,3-dioxolane, 2-(1 -bromoethyl)-2-pheny1-1 ,3- 
dioxolane, 2-bromomethyl-2-(4-melhylphenyl)-1 ,3-dioxolane, 2-bromomethyl-2-{2 i 4-dimethoxypherryi)-1 ,3-dioxolane, 
2-bromome1hyl-2-(2 ( 5-dimethoxypheny1)-1 l 3-d loxolane, 2,3 l 4-trlmathx>xyb8nzy1chloride, benzyl bromide, 4-fluoroben- 
zyl bromide, 2-fluorobenzyi bromide, 3-f luorobenzyl bromide, 4-(trffluommethyl)benzyl bromide, 2-(trflluoromethyl)ben- 
zyl bromide, 3-(trffluon>methyl) benzyl bromide, 2-bromo-1-indanone, 2-bromomethylbenzofuran, (2-bromo-1- 
hydraxyiminoethyQbenzene, 3-methoxybenzyl chloride, 4-methoxybenzyl chloride, cinnamyl chloride, (2-bromo-1- 
methoxyelhyl) benzene, 1-{4-chlorophenyl)cyclobutanemethyl bromide, H4-chlonophenyl)cycloperrtanemethyi bro- 
mide, 1-{4-methoxyphenyI) cyclopontanemethyl bromide, (2-bromo-1,1-diethoxy ethyl) benzene, etc. maybe used. 

Further, the compounds of the general formulas (la) and (l"a) where A is a hydroxyiminomethylene group may be 
obtained by causing the corresponding ketone obtained In this step to react in pyridine, water, alcohol, water/alcohol or 
other solvent in the presence of pyridine, sodium hydroxide, potassium hydroxide, sodium hydrogencarbonate, potas- 
sium hydrogen carbon ate, sodium carbonate, potassium carbonate or other base with hydroxy amine or its acid addition 
salt Further, the compounds of the general formulas (la) and (l"a) where B is a hydraxyl group-substituted alkylene 
group may be obtained by reducing the corresponding ketone obtained in this step by sodium borohydride, lithium alu- 
minum hydride, aluminum dibutyl hydride, borane, and other metal reducing agents or by catalyzing hydrogenation in 
the presence of a catalytic amount of palladium carbon, platinum, etc. 

Step 4: 

The compound (VI) can be reacted with the compound (Hi) obtained in step 2 by a similar method as in step 3 to 
synthesize the compound (lb): 
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Compound ( le) : 




R 1 

or Compound (I"b) : 




CI"b) 



(wherein, Q\ E, X, Y p R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , n, and m are as defined above) having the general formula (0. (0. 
and (H where Z is CH. 

Step 5: 

The compounds (Ij) having the general formulas (I), (P), and (P) wherein A is an alkenylene group and Z is a carton 
atom can be synthesized from the compound (llh) obtained In step 1: 
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R» !X-5^.C00H (V||) 
E K g 



( I I h ) < V, "> 

,0 X, 



is 



(i j) E 



(wherein, E, X, and Y are as defined above, and FT represents a substituted or unsubstituted phenyl group.) 

That is, the compound (Klh) obtained at step 1 and the clnnamic acid derivative (VI I) may be condensed by an ordi- 
20 nary method to convert to the amide derivative of the general formula (VIM), then reduced in tetrahydrofuran, diethyf- 
ether, ethyleneglycol dim ethyl ether, or another solvent not participating In the reaction at -100°C to 80°C, preferably - 
78°C to room temperature, by 1 to 5 equivalents of lithium aluminum hydride or sodium bls(2-methaxyethaxy) aluminum 
hydride for 1 to 12 hours. 

As the conditions of aforementioned smidation reaction, the various methods described in the "Compendium for 

25 Organic Synthesis" (Wiley- Irrterscience: A Division of John Wiley & Sons Ltd.)) etc. may be used. For example, the 
method of treating the clnnamic acid derivative (VII) if necessary in the presence of an organic or inorganic base with 
diethylphosphate cyanide (DEPC), diphenylphosphate adide (DPPA), dicyciohexylcarbocfiimide (DCC), 1-ethyl-3-(3- 
dimethyiaminopropyOcarbodiimide hydrochloride, 2-iodo-1 -methylpyridinium iodide, and the like maybe used, or the 
clnnamic derivative (VII) may be made by an ordinary method Into an acid halide, symmetric acid anhydride, mixed acid 

so anhydride, or other active ester, etc., then condensed with the compound (llh). 

As the clnnamic acid derivative (VII) usable in the present reaction, a commercially available or known compound 
may be used, for example, cinnamic acid, 2,3,4-trimethoxycinnamic acid, a-methylcinnamic acid, 4-hydroxy-a-methox- 
ycinnamlc add, 3-hydroxy-4-methoxyclnnamic acid, 4-chlorocinnamic acid, 3-chloracinnamic acid, 2-chforocinnamic 
acid, 4-fluorodnnamicadd, 3-f luorocinnamic acid. 2-fluorocinnamic acid, 3,4,5-trimethoxycinnamic acid, 2-(trifluorome- 

ss thyQdnnamic acid, 3-(trifluoromethyl)dnnamic acid, 4-(trifluon>methy0cinnamic acid, 2-hydraxydnnamic acid, 3- 
hydraxycinnamic acid, 4-hydroxydnnamic acid, 2-methaxydnnamlc acid, 3-methoxydnnamic acid, 4-methoxycinnamlc 
acid, 2,6-dif luorocinnamic acid, 2,4-difluorocinnamic add, 2,5-drfluorocinnamic add, 3,4-difluorocinnamic add, 3,5-dif- 
luorodnnamic add, 2,6-dichlorocinnamic acid, 2,4-dichlorocinnamic acid, 3 , 4-dichiorod nnami c acid, 2,3-dimethoxycin- 
namic acid, 2,4-dimethoxydnnamic acid, 2,5-dimethoxydnnamic acid, 3,4-cfimethoxycinnamic add, 3,4- 

40 (methylenedioxy)dnnamic add, 3,5-dimethoxydnnamic add, 3,4-dihydroxycinnamic add, 3,4-dimethoxy-4-hydroxycin- 
namlc add, 2,4,5-trimathoxydnnamic acid, a-methyl-2,4,5-trimethaKycinnamic acid, etc. may be used. 

The compounds obtained in aforementioned reactions may be used as they are for the next step, but may also be 
used after purification If necessary by a generally used purification method such as recrystallization or column chroma- 
tography etc. 

45 

Step 6: 

The compounds (Ik) having the general formulas (I), (I*), and (I") where A Is an aikenylene group and Z is 



ss 




(Ik) 



B 



CH: wherein E, R". X, and Y are as defined above can be synthesized from the compound (Hi) obtained in step 2 by the 
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similar method as step S. 
Step 7: 

The compounds (II) having the general formulas (I). (Q, and (I") where A Is a connecting bond. B Is a hydroxy! 
group-substituted alkylene group, and Z is a carbon atom: 




B 

(in 

(wherein, I represents an integer of 0 or 1 , and E, R, X, and Y are as defined above), 
can be synthesized from Hie compound (llh) obtained at step 1 . 

That is, compound (llh) obtained at step 1 may be allowed to react in tetrahydrofuran, diethylether, ethyl eneglycol 
dimethyl ether, dioxane, acetonitrile, benzene, toluene, dimathylformamide, dimethyl sulfoxide, methanol, ethanol, iso- 
propylalcohol, tert-butylalcohol, ethyl eneglycol, or another solvent not participating in the reaction, at room tenperature 
to 200°C, preferably 50°C to 150 o C, with 0.9 to 1 .5 equivalents of the compound (IX) for 1 to 24 hours. 

As the compound (IX) usable In the present reaction, a commercially available or known compound may be used, 
for example, 1,2-epoxyethylbenzene, (RM+)- 1,2-epoxyethylbenzene, (SM-)-1 ,2-epoxyethytbenzene, (1R.2R) -{+)-1- 
phenylpropylene oxide, (1S,2S)-(-)-1-phenylpropy1ene oxide, 1,2-epoxy-3-phenoxyprofylene, (K) -{-)-2-{benzylaxyme- 
thyQoxiiane, (S)-(+)-2-{benzyloxymethyl)oxirane f 2,3-epoxypropylbenzene, glycidyl 2-methylphenyl ether, 4-tert-butyl- 
phenyl 2,3-epoxypropyl ether, 4-chlorophenyl 2.3-epoxypropyl ether, 2,3-epoxypropyl 4-methaxyphenyl ether, eta. may 
be used. 

Further, in the present reaction, if necessary, triethyiamine, dusopropylethylamine, pyridine and other organic 
bases, sodium, potassium, sodium hydroxide, potassium hydroxide, sodium amide, sodium ethoxlde, potassium tert- 
butoxide, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, cesium carbonate, cesium 
fluoride, and other Inorganic bases, or sodium iodide, tetrabutylammonium iodide, lithium carbonate, lithium chloride, 
zinc bromide, magnesium bromide, and other metal salts may be added alone or in combinations of a plurality of types. 

Step 6: 

Using the same method as in step 7, the compounds (Im) of the general formulas (I), (I), and (O where A is a con- 
necting bond, Bis a hydroxy! group-substituted alkylene group, Z is CH: 
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B 

( I m) 

(wherein, I, E, R, X, and Y are as defined above) can be synthesized from the compound (ill) obtained at step 2. 
Step 9: 

The compounds (In) of the general formulas (I). OX arid (0 wherein A is a connecting bond, B is a methylene 
group, and Z is a carbon atom can be synthesized from the corrpound (lih) obtained in step 1 . 




E 

(In) 

(wherein, E, FT. X, and Y are as defined above.) 

That is, the compound (lih) obtained at step 1 and 1 to 1 .2 equivalents of aldehyde (X) may be treated at room tem- 
perature to 200°C f preferably 80 to 150°C, while agitating, with 1 to 2 equivalents of formic add to obtain the compound 
(In). Alternatively, the compound (lih) and 1 to 1 JZ equivalents of aldehyde may be treated in methanol, ethanol, isopro- 
pylalcohol, water, methanol/water or another solvent not participating in the reaction, if necessary adding sodium hydro- 
gencaibonate, sodium dihydrogenphosphate, potassium dihydrogenphosphate, or aqueous solutions of the same, at - 
20 to 50°C, preferably 0°C to room temperature, by 0.3 to 2 equivalents of sodium cyanoborohydrlde to obtain the com- 
pound (In). 

As the compound (X) usable In the present reaction, a commercially available or known compound may be used, 
for example, benzaldehyde, 2-fluorobenzaWehyde, 2-chlorobenzaldehyde, o-anisaldehyde, nvanisaldehyde, p-anisal- 
dehyde, a,a,a-trifluoro-o-toluaidehyde, a,a,a-trifluoro-m-tolualdehyde, o,a.a-trifluoro-p-tolua!dehyde 1 3-fluorobenzal- 
dehyde, 3-chIorobenza(dehyde, 441uorobenzaldehyde, 4-chlorobenzaldehyde, o-tolualdehyde, m-tolualdehyde, p- 
tolualdehyde, 3-fluoro-2-methyIbenzaldehyde, 2-fluoro-3-(trifluoromethyi} benzaldehyde, 3,4-drfluorobenzaIdehyde. 
2,3-difIuorobenzaWehyde, 3-f I uoro-p-an i saldehyd e. 2,4-dimethoxybenzaldehyde, 2,5-dimethoxybenzaldehyde. 3.4- 
dimethoxybenzaldehyde, piperonal, 1,4-benzodioxane-6-carbaldehyde, 3.5*is(trifluoromethyl)benzaIdehyde. 3.5- 
dimethoxybenzaldehyde, 2,3-dimethyl-p-anisaidehyde, 2,3,4-trimethcKybenzaldehyde, 3,4,5-trimethaxybenzaldehyde, 
2,4,5-trimethoxybenzaldehyde, 2,4,6-trimethoxybenzaIdehyde, etc. may be used. 

Step 10: 

Using the similar method as in step 9, the compound (lo) of the general formulas (I), [V), and (I") wherein A Is a con- 
necting bond, Bis a methylene group, and Z is CH: 
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( I O) 

wherein, E, FT, X, and Y are as defined above can be synthesized from the compound (Hi) obtained in step 2. 
Step 11: 

The compounds (Ic), (II), or (li) having the general formula (I) wherein Z is a nitrogen atom or the compound (O 
having the general formula (I 1 ) wherein Z Is a nitrogen atom: 




(xi) cm) 
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E 




(wherein, Q. Q\ E. E\ X, Y f Y". R 3 , R 4 ( R 5 . R 6 f R 7 , R 8 , R 9 , R 10 , n, and m are as defined above) 
can be synthesized from the known starting material (X I). 

That is, by causing the aniline derivative having the general formula (XI) to react under non-solvent conditions or in 
n-butand, tert-butylalcohol or another solvent not participating in the reaction at 80°C to 300° C, preferably 1S0°C to 
250°C, with 1 to 1.5 equivalents of a known bis-2-chloroethyl amine hydrochloride for 1 to 12 hours, the compound of 
the general formula (III) can be obtained. 

The starting material (XI) usable in the present reaction may be a compound which is commercially available or 
known through the literature [K. Suzuki et al.: J. Org. Chem, 26, 2239 (1961)] or may be synthesized by a known 
method as described for example in Japanese Examined Patent Publication (Kokoku) No. 6-25191. For example, 2- 
phenaxyanOine, 3-phenaxyaniline, 4-phenoxyaniline, 2-benzylaniIine, 4-benzylanlline, 4-(4-fluoropheny1)methylaniIine l 
2-(44luonophenyl)methyianiline, 4-(4-methoxyphenyi)methylaniline, 2^4HTiethoxyphenyf)methylaniline, 4«(4-chlorophe- 
nyl)methylaniline, 2-(4-chlorophenyI)me1hylanlline > 4-(4-trHiuorophenyQmethylaniline, 2-(4-trffluorophenyf)methyl- 
aniline, 2-benzyl-S-methoxyanfline, 4-benzy1-3-methoxyannine, 2«(4-fluorophenyi) methyl-5-metfioxyaniiine, 4-(4- 
fluorophenyO methyl-3-methoxyaniline, 5 j fluoro-2-(4-fluorophenyQ methylanffine, 3-fluoro-4-(4-fIuorophenyf) methyl- 
aniline, 5-f luoro-2-(4-methoxypheny0 methyl aniline, 3-f!uoro-4^4-methoxyphenyl) methylaniline, 5-methoxy-2-(4-meth- 
oxyphenyQmettiylaniline, 3 -methoxy-4-(4-methoxypheny0methyi aniline, etc. maybe used. 
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Further in the reaction according to the present invention, if necessary; sodium hydrogencarbonate, potassium 
hyd rog ertcarbonate, sodium carbonate, potassium carbonate or other inorganic bases may be added. 

Further, the compound having the general formula (111) wherein E or Y is a hydroxy! group may be obtained by 
removing the protective group from the compound having the general formula (III) where E or Y is an ataxy group using 
c the various methods described in "Protective Groups In Organic Synthesis" (T.W. Greene, John Wiley & Sons Lid.) etc. 

The compound (III) obtained in the aforementioned reaction can be used as it is for the next step, but ran also be 
used after purification If necessary by a generally used purification method such as recrystalilzation or column chroma- 
tography etc. 

The resultant compound (III) can be converted to the aryl piperadine derivatives having the general formulas (Ic), 

10 (If). 00. or (i m ) by treating the said compound by the same methods as in, step 3, step 5, step 7, or step 9. 

The isomers included in the compounds having the general formulas (1), (0, (H, and (r) of the present invention 
may be separated by ordinary methods, for example, recrystalOzatlon, column chromatography, thin layer chromatogra- 
phy, high pressure liquid chromatography, or the similar methods using optically active reagents. 

The compound having general formulas (I), (I 1 ), (I"), and (I") according to the present Invention may be dissolved 

is in a suitable organic solvent, for example, ether, tetrahydrofuran, methylene chloride, chloroform, benzene, toluene, etc. 
and treated by an inorganic or organic add to obtain the corresponding salt The inorganic acid used here include 
hydrochloric acid, sulfuric acid, nitric acid, phosphoric add, periodic acid, and the like and the organic acid Include for- 
mic acid, acetic acid, lactic acid, oxalic acid, malonic acid, propionic acid, valeric acid, succinic acid, fumaric add, 
maleic acid, citric add, malic acid, benzoic acid, p-toluenesulfonic acid, methanesulfonlc acid, and the lite. 

20 The compounds having the general formula (I), (0, (I") and (H of the present invention are low in toxicity and can 
be used alone by themselves or if desired can be prepared with other normal pharmaceutical^ allowable known and 
generally used carriers into preparations designed for the alleviation and treatment of symptoms based on ischemic dis- 
eases and symptoms derived from seizures, epilepsy, and migraine. For example, the effective ingredient can be 
administered orally or nonorally by itself or made into a capsule, tablet, injection, or other suitable preparation together 

25 with usually used excipients. For example, capsule preparations are prepared by mixing the powder with lactose, starch 
or Hs derivatives, cellulose derivatives or other excipients and packing the mixture into gelatin capsules. Further, tablets 
can be prepared by adding and kneading in, in addition to said exdpient, sodium carboxycarboxymethylcellulose, 
alginic acid, arabia gum, and other binders and water, if necessary granulating the same, then further adding talc, 
stearic acid, and other lubricants and preparing the final form using a usual compression tablet-making machine. At the 

so time of non-oral administration using injection, the effective ingredient is dissolved together with a solubilizer in sterilized 
distilled water or sterilized physiological saline and sealed in an ampule to make the injection preparation. If necessary, 
a stabilizing agent, buffer, etc. may also be included. 

The dosage of the medicine for alleviation or treatment of symptoms based on ischemic diseases and symptoms 
derived from seizures, epilepsy and migraine of the present invention depends on various factors, for example, the 

35 symptoms and age of the patient to be treated, the route of administration, the form of the preparation, the frequency 
of administration, etc., but usually Is 0.1 to 1000 mg/day/jperson, preferably 1 to 500 mg/dayjfcerson. 

EXAMPLES 

40 The present invention will now be explained in further detail with reference to Reference Examples and Examples, 
but the present invention Is of course not limited in scope to these Examples. 

Reference Example 1 : Synthesis of N-tert^toxvcarbonvl-4-(4^henQxvoherivn-4-DiDeridinQi m fNote: Table 1 Com- 
pound No. 1 (same below)) 

45 

To a 100 ml tetrahydrofuran solution of 3.5 g of N-tert-butaxycarbonyl-4-piperidone was added drapwise, under Ice 
cooling, 35 ml of 4-phenoxyphenyl magnesium bromide (0.6 mol/1 tetrahydrofuran solution) prepared from 4-bro- 
modiphenyfether. This was stirred for 1 hour. To the reaction mixture was added 30 ml of a saturated aqueous solution 
of ammonium chloride. This was then extracted with ether. The extract was washed with saturated saline, dried, filtered, 
go then concentrated under reduced pressure to obtain a residue which was then purified by silica gel column chromatog- 
raphy (hexane:ethyl acetate = 3:1) to obtain the above-referenced compound (1) in an amount of 2 92 g (yield 45%). 

Reference Example 2; Synthesis of N-tert-butoxyc»rtx>nvl-^ (2) 

gs To a 25 ml ether solution of 2.5 g of 4-bromo-4'-f luorodlphenylmethane was gradually added dropwise at -78°C 6.5 
ml of n -butyl lithium (1 .6 mol/1 hexane solution). This was warmed up to -20°C and stirred for 1 hour, then an 8 ml tet- 
rahydrofuran solution of 1.8 g of N-tert-butoxycarbonyl-4-plperidone was added dropwise. This was stirred at 0°C for 
one hour, then 15 ml of a saturated aqueous solution of ammonium chloride was added and extraction was performed 
with ether. The extract was washed with saturated saline, dried, filtered, then concentrated under reduced pressure to 
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obtain a residue, which was then purified by siGca gel column chromatography (hexane:ethyl acetate = 4:1) to obtain 
the above-referenced compound (2) in an amount of 2.69 g (yield 77%). 

Reference Example 3: Synthesis of ritert-butaxvcarbonvl^^^ (3) 

The same procedure was followed as in Reference Example 2 using 3-broma4M luorodiphenylmethane to produce 
the above. 

Reference Example 4: Synthesis of N-tert^utowcartra^^ (4\ 

The same procedure was followed as in Reference Exarrple 2 using 4-bsx>mo-4 , -methQxydiphenylmethane to pro- 
duce the above. 

Reference Examples; Synthesis of CB=ld3=(fld»^^ 
erW ine (5) 

To a 25 ml methylene chloride solution of 0.95 g of 4-hydroxy-3-methoxycinnamIc acid and 1 .24 g of the compound 
(9) synthesized in Example 2 was added under ice cooling 1.41 g of 1-ethy1-3<3<fimethylaminopropyl) caibodiimide 
hydrochloride, then the resulting mixture was stirred at room temperature for two hours. The reaction was washed with 
saturated saline, dried, filtered, then concentrated under reduced pressure to obtain a residue which was then purified 
by silica gel column chromatography (fiaxane:ethyl acetate = 3:1) to obtain the above-referenced compound (5) in an 
amount of 1 .62 g (yield 91%). 

Reference Example 6: Synthesis of fEM43-f4-twdroxv-3-methox^ 
1.g.9.S^trahvdrQpyridiiie ffl 

The same procedure was followed as in Reference Example 5 using the compound (8) synthesized in Example 1 
to produce the above. 

Reference Example 7; Synthesis of (5HW4-fiwrophenyi)methy^ 
propenyflpipergzlne (7) 

The same procedure was followed as in Reference Example 5 using the compound (10) synthesized In Example 3 
to produce the above. 

Example 1: Synthesis of 4K4j3hepQxyphenyl)-1,2,3 l 6-|[e1rahydropyrldlpe (8) 

To a 3 ml methylene chloride solution 772 mg of the compound (1 ) synthesized in Reference Example 1 was added 
dropwise under ice cooling 3 ml of trrf luoroacetic acid. The resulting mixture was stirred at room temperature for two 
hours, then was adjusted by a 10% aqueous solution of sodium hydroxide to a pH = 9 to 10 and extracted with ether. 
The extract was dried, filtered, then concentrated under reduced pressure to obtain a crude crystal which was then 
recrystallized from ether/methylene chloride to obtain the above-referenced compound (8) in an amount of 250 mg 
(yield 47%). 

Example 2: Synthesis of 4-(4j3henaxyphenyl)piperidine (9) 

To a 1 00 ml methanol solution of 3.51 g of the compound (8) synthesized in Example 1 were added 200 mg of pal- 
ladium carbon and 1 ml of acetic add for hydrogenatlon at atmospheric pressure and room temperature. After the com- 
pletion of the reaction, the insolubles were filtered off, then the filtrate was concentrated under reduced pressure. The 
obtained residue was dissolved In methylene chloride and adjusted by a 10% aqueous solution of sodium hydroxide to 
a pH 9 to 1 0, then was shaken. The organic layer was dried, filtered, then condensed under reduced pressure to obtain 
a residue which was then purified by silica gel column chromatography (methylene chloride :methanol = 20:1) to obtain 
the above-referenced compound (9) in an amount of 2.32 g (yield 66%). 

Example 3; Synthesis of l-ft^uorophepyl) methylphenyllpiperazlne (10) 

A mixture of 500 mg of 4-(4-f luoropheny1)methylaniline and 445 mg of bis(2-chIoroethy1)am!ne hydrochloride was 
stirred at 100°C for two hours, then gradually raised in temperature and stirred at 200°C for a further two hours. This 
was cooled to room temperature, then the product was purified by silica gel column chromatography (chlorofornrmeth- 
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anoliwater (2% acetic acid) = 65:35:5) to obtain the above-referenced compound (10) in an amount of 503 mg (yield 
75%). 

Example 4: Synthesis of 4-f4-(4-fluoroohenvnmethvfPhenvn-1 .2.3.6-tetrahydranvridine H 1) 

The same procedure was followed as in Example 1 using the compound (2) synthesized in Reference Example 2 
to produce the above. 

Example 5: Synthesis of 4^4>fluoroohenv11methvtDherTvnDfDeridinB (12) 

The same procedure was followed as in Example 2 using the compound (1 1) synthesized in Example 4 to produce 
the above. 

Example 6: Synthesis of 4-T3-(4>fluQrophenyl)methvfphBnvq>1 2-3.e-tcftrahydropyridine (13) 

The same procedure was followed as in Example 1 using the compound (3) synthesized in Reference Example 3 
to produce the above. 

Example 7: Synthesis of 4-r3^fluorc»henyl^methvlphenvnDlperldine M4) 

The same procedure was followed as in Example 2 using the compound (13) synthesized In Example 6 to produce 
the above. 

Example 8: Synthesis of 142^4-fluorophenvl^methylphenvnpiperazlne (15) 

The same procedure was followed as in Example 3 using 2-(4-f Iuorophenyl)m8thylaniline to produce the above. 

Example 9: Synthesis of 4-f4-(4-methQxvphenvn methv1c^envn-1.2.a.6-tetrahvdropvridine (161 

The same procedure was followed as in Example 1 using the compound (4) synthesized in Reference Example 4 
to produce the above. 

Example 10; Synthesis of 4-f4-(4-methoxvphenYft methYtpnenynplperldine (17) 

The same procedure was followed as in Example 2 using the compound (16) synthesized in Example 9 to produce 
the above. 

Example 11: Synthesis of (D^-(4H3henoxvphenvn-1^ (18) 

To an 8 ml acetonitrfle solution of 300 mg of the compound (8) synthesized in Example 1 were added 234 mg cin- 
namyl bromide and 0.5 ml of triethylamlne. This was then heated and refluxed for 3 hours. To the reaction mixture was 
added 10 ml of ice water. This was then extracted with ethyl acetate. The extract was dried, filtered, then concentrated 
under reduced pressure to obtain a residue which was then purified by silica gel column chromatography (methylene 
chloride methanol = 25:1) to obtain the above-referenced compound (18) in an amount of 320 mg (yield 73%). 

Example 12: Svnthreisof (E)-1-[3^44iydro^ (19) 

To an 8 ml tetrahydrofuran solution of 400 mg of the compound (5) synthesized In Reference Example 5 was added 
under ice cooling 60 mg of lithium aluminum hydride, then the resulting mixture was stirred at room temperature for two 
hours. A 10% aqueous solution of sodium hydroxide solution was added, then the product was extracted with methylene 
chloride. The extract was dried, filtered, then concentrated under reduced pressure to obtain a residue which was then 
purified by silica gel column chromatography (methylene chloridermethanol « 20:1) to obtain the above-referenced 
compound (1 9) in an amount of 273 mg (yield 72%). 

Example 13: Synthesis of 1-T2-(4-ftuorcphenvn oxvethvn-4-(4H>henQxvrt en^ (20) 

The same procedure was followed as in Example 1 1 using the compound (8) synthesized in Example 1 and 2-(4- 
fluoroph enyl)oxyethyl bromide to produce the above. 
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Example 14: Synthesis of (EW44^henoxypherwyyi^ f211 

Hie same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and cin- 
namyt bromide to produce the above. 

Example 15: Symihesis of 4K4?fteTOxyrterwn-H^ l&\ 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 1- 
bromo-3-phenylpropane to produce the above. 

Example 16: Synthesis of 4^4^henoxYphenYl)-1^^2.3.4-1ri^ (23) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and (2,3.4- 
trimethoxy)cinnamy1 bromide to produce the above. 

Example 17: Synthesis of (EV1-ra-(44ivdroxv-3-methox^ 
pyridine (34) 

The same procedure was followed as In Example 1 2 using the compound (6) synthesized in Reference Example 6 
to produce the above. 

Example 16; Synthesis ol (E)-1-p WluorophBnyl)-Zi?rcpenyg^^ (25) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized In Example 2 and 4-f luor- 
ocinnamyl bromide to produce the above. 

Example 19: Synthesis of 4-fohencxvphenvn-1-rtrans-(2-Phe (261 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and trans- 
(2-phenyQcyclopropylmethyfl bromide to produce the above. 

Example 20: Synthesis of H2-f4-fluorophenvn oxvethvn-4-f4-Phenoxvphenvltoiperidine f271 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2-{4- 
f luorophenyOoxyethyl bromide to produce the above. 

Example 21: Synthesis of 144~(4-fluorooherwnoxvbut^ (28) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2-(4- 
f luorophenyOoxybutyl bromide to produce the above. 

Example 22: Synthesis of 4^4<)henoxvphenvlM4(2.3.4-rt^ f291 

A mixture of 1 .27 g of the compound (9) synthesized in Example 2 and 0.8 g of 2,3,4-trimethoxybenzaldehyde was 
stirred at 1 20° C, then, 0.1 8 ml of formic acid was added dropwise. This was stirred for one hour at the same tempera- 
ture, then ethyl acetate and a saturated aqueous solution of sodium hydrogencarbonate were added and the results 
were shaken. The organic layer was dried, filtered, then concentrated under reduced pressure to obtain a residue which 
was then purified by silica gel column chromatography (hexane:ethyl acetate = 3:2) to obtain the above-referenced 
compound (29) in an amount of 1.46 g (yield 73%). 

Example gfr Synthesis Qf H4~((4^WfpphenylH^lb^ (30) 

To a 6 ml dimethylformamide solution of 350 mg of the compound (9) synthesized In Example 2 were added 278 
mg of 4-ch!oro-4'-f iuorobutyf ophenone, 230 mg of potassium carbonate, and 41 5 mg of sodium iodide, then the mixture 
was stirred at 80°C for 2 hours. 1 5 ml of ice water was added, then the product was extracted with ethyl acetate. The 
extract was washed with saturated saline, dried, filtered, then concentrated under reduced pressure to obtain a residue, 
which was then purified by silica gel column chromatography (methylene chloride:methanol = 20:1) to obtain the above- 
referenced compound (30) in an amount of 392 mg (yield 68%). 
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Example 24: Synthesis of fO^-M^luompheovftme 
1211 

The same procedure was followed as in Example 1 1 using the compound (1 1 ) synthesized in Example 4 to produce 
the above. 

Exanple 25; Synthesis pf (5)^K^4-fluorophenv1) me%lPheiTYfr^ (32) 

The same procedure was followed as In Example 1 1 using the compound (1 2) synthesized In Example 5 to produce 
the above. 

Example 26; Synthesis of 4-r4-(4^luorophenvn methvlphenvfVl^rans-teHJhenv^ (33) 

The same procedure was followed as in Example 1 1 using the compound (1 2) synthesized in Example 5 and trans- 
(2-phenyl)cyclopropyfmethy1 bromide to produce the above. 

Example 27; Synthesis of (EM-r2-f4-fluorophenvn methv1phenvn-1-f3-phenv^^ 

The 6ame procedure was followed as in Example 1 1 using 4-[2-(4-fluorophenyl)methylphenyl]-1 ,2,3,6-tetrahydro- 
pyridine and cinnamyl bromide to produce the above. 

Example 28: Synthesis of (E)-4-r2-r4-fluorophenvn methylphenvn-1-r3-phenvl-2-propenvnpiperidine (351 

The same procedure was followed as in Example 1 1 using 4-[2-(4-fluoropheny0methylphenyl]piperidineto produce 
the above. 

Example 29; Synthesis of 4^(4-fiwrcpheny0mg^^ (36) 

The same procedure was followed as in Example 1 1 using 4-[2-{4-f luorophenyl)methylphenyl]piperidine and trans- 
(2-phenyl)cycloprapylmethyl bromide to produce the above. 

Example 30: Synthesis of (EM-f3^4-fluorophenvnmeth^ 

(an 

The same procedure was followed as In Example 1 1 using the compound (1 3) synthesized in Example 6 to produce 
the above. 

Example 31: Synthesis of (EM-r3-(44luorophenvnmethvlPhenv^ (38) 

The same procedure was followed as In Example 1 1 using the compound (1 4) synthesized in Example 7 to produce 
the above. 

Example 32: Synthesis of 4-[3^4-tjuoKyhenyi)methY^ (39) 

The same procedure was followed as En Example 1 1 using the compound (1 4) synthesized In Example 7 and trans- 
(2 -phenyl) cyclop ropy! m ethyl bromide to produce the above. 

Example 33: Synthesis of fB-1-f4H>henoxvphenvi^3<^env1-2^ropenvnpiperazine (40) 

The same procedure was followed as in Example 11 using the l-{4-phenaxyphenyi)piperazine [US4210646; 
DT2S31885] to produce the above. 

Example 34: Synthesis of 4^4^luofOPhenvnaxvfaijt^ (41) 

The same procedure was followed as in Example 1 1 using the 1 K4-phenoxyphenyi)piperaztne and 2«{4-f1uonophe- 
ny!)Qxybutyi bromide to produce the abova 
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Example 35: Synthesis of (EM^HJhenaxvPhenviy^ f42) 

The same procedure was followed as in Example 11 using 1-(2-phenaxyphenyQpiperazine [DT2631885] to pro- 
duce the above. 

Example 36; Synthesis of Hg^heno^enm-ftrar^^^ (43) 

The same procedure was followed as in Example 11 using the 1-(2-phenoxyphenyl)pipeiazine and trans-(2-phe- 
nyl)cydopropy1methyl bromide to produce the above. 

Example 37: Synthesis ol revW3<)henoxmhenvn-4-(a^ f44) 

"me same procedure was followed as in Example 11 using H3-phenoxyphenyl}piperazine [DT2631885] to pro- 
duce the above. 

Example 38: Synthesis of 1-f3<3henoxyphenvlM4trans^gM*en^ (451 

The same procedure was followed as in Example 11 using 1-(3-phencxyphenyl)piperazine and trans-(2-phe- 
nyl)cydopropy1methyl bromide to produce the above. 

Example 39; Synthesis of 1^4<)henaxvphenvn-4-r(2,3.4Mri^ (46) 

The same procedure was followed as in Example 22 using 1-(4-phenoxyphenyl) piperazine to produce the above. 

Example 40: Synthesis of (EM-r4-f4-fluoroohenvn methvlohenvn-1>(3-phenvl-2-piiooenvnpipera2ine (47) 

The same procedure was followed as in Example 1 1 using the compound (10) synthesized in Example 3 to produce 
the above. 

Example 41: Synthesis of (EM^44luofoohenvnmethvlPhenvn^ 

The same procedure was followed as in Example 11 using the compound (10) synthesized in Example 3 and 
(2,3,4-trimethoxy) clnnamyl bromide to produce the above. 

Example 42: Synthesis of fE)-1-f4-(4-fluoropherTYl)metl^ 
?ine (49) 

The same procedure was followed as in Example 1 2 using the compound (7) synthesized in Reference Example 7 
to produce the above. 

Example 43: Synthesis of (E)-1-f4-(4'fluorophenvl) methvlPhenvn-4-r3-f4^fluorpphenvl^2^iiQP6 nvnpiperazine (50) 

The same procedure was followed as in Example 1 1 using the compound (10) synthesized in Example 3 and 4- 
f luorocinnamyl bromide to produce the above. 

Example 44: Synthesis of (E)>W2^enzvlPhenvtV4-(a-phenvl-2-propenvnpiperazine (51) 

The same procedure was followed as in Example 11 using the 1 -(2-benzytphenyf)piperazine [Japanese Examined 
Patent Pifclication (Kotoku) Na 6-25191] to produce the above. 

Example 45: Synthesis of (B-1-(2^enzvlPhenvn-44trans^2^ (52) 

The same procedure was followed as in Example 11 using 1-(2-benzylpheriyQpiperazine and trans-(2-phe- 
nyl)cydopropylmethyl bromide to produce the above. 

Example 46; Synthesis of (E)-1-J2-f44luorophenvl) methvlDhenvn-4>(3-Dhenvl-2-propen vl)Dlperazine (53) 

The same procedure was followed as in Example 1 1 using the compound (15) synthesized in Example 8 to produce 
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the above. 

Example 47: Synthesis of (EM ■f2-(4-fluorophenvl) methYfphenyn-4^ns^2^^ (54) 

s The same procedure was followed as In Example 1 1 using the compound (1 5) synthesized in Example 8 and trans- 
(2-pheny1)cyclopropy(ntelhy1 bromide to produce the above. 

Example 48: Synthesis of (B-144-<4^luoroohenvnmeth^ tssi 

io The same procedure was followed as in Example 1 1 using the compound (10) synthesized In Example 3 and trans- 
(2-phenyl) cyclopropylmethyi bromide to produce the above. 

Example 49: Synthesis of 1 44^4-f luorophenvrnmethvfoh^ oioerazine (56) 

is The same procedure was followed as in Example 22 using the compound (1 0) synthesized in Example 3 to produce 
the above. 

Example 50; Synthesis of 4-F4-(4-fiuorophenvnoxvbi^ (57) 

20 The same procedure was followed as in Example 1 1 using the compound (10) synthesized in Example 3 and 4«(4- 
f luorophenyQoxybutyl bromide to produce the above. 

Example 51: Synthesis of 1-T4-(4-fluoroohenvn methvlphenvn-4^(4-fluoro^ (5S\ 

26 The same procedure was followed as in Example 23 using the compound (1 0) synthesized in Example 3 to produce 
the above. 

Example 52: Synthesis of 444-phenoxvPhenyn-1-f1 -Phenyl 1-cvclopropa ne)methylpiperidine (59) 

so The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 1 -phe- 
nyl-1 -cyclopropan em ethyl bromide to produce the above. 

Example 53: Synthesis of 1 -ethvl-4-(4-phenoxvphenvn ptoarldine (60) 

ss The same procedure was followed as in Example 11 using the compound (9) synthesized in Example 2 and ethyl 
iodide to produce the above. 

Example 54: Synthesis of 1-r4-(4-fluorophenvn methy|phenvn-4 methvlDiPflrazlne (61) 

40 The same procedure was followed as in Example 11 using the compound (10) synthesized in Example 3 and 
methyl iodide to produce the above. 

Example 55; Synthesis of 4-r4-f4-fluorophenvnmethv1Phenvn-1 (1 -pheny1-1-cvclopropane)methvlptoeridine (62) 

45 The same procedure was followed as In Example 1 1 using the compound (12) synthesized In Example 5 and 1- 
ph enyl - 1 -cyciopropan emetfiyl bromide to produce the above. 

Example 56: Synthesis of 4-f4-(4-f luoroohenvn methvlphen^1-(2-oherwl-2^o^e1hvlDiperidine (63) 

so The same procedure was followed as in Example 1 1 using tfie compound (1 2) synthesized in Example 5 and phen- 
acyl bromide to produce the above. 

Example 57: Synthesis of 4^4^henoxvphenvn-1-f2^ (641 

55 The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and phen- 
acyl bromide to produce the above. 
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Example 58: Synthesis of 4-f4-(4-fluoroohenyl) mahy1phenvn-1-(1^heftyM (65) 

The same procedure was followed as in Example 1 1 using the compound (12) synthesized in Example 5 and 1- 
phenyM-cydopropytmethyl bromide to produce the above. 

5 

Example 59: Synthesis of 142-(4-methioxvPhenv^2-oxoleth^ (66) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2- 
bramo4'-methoxyacotophenone to produce the above. 

10 

Example 60: Synthesis of 142-(4-fluproohenvn-2^o1eth^ (67) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2- 
bromo-4'-f luoroacetophenone to produce the above. 

75 

Example 61: Synthesis of 1-r2-(4^htoit»henvlV2-oxol^ (68) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2- 
bromo^-chloroacetophenone to produce the above. 

20 

Exam p le 62; Synd esis of HH3enzcy|ethyl)-4-(4-pfienoxyphepyl)plperld|ne (69) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2- 
bromopropiophenone to produce the above. 

25 

Example 63: Synthesis of 4^(4-methaxypheny|) mgthylphenyn'1-(2-pheny)-2^xo)fl1hylpiperidine (70) 

The same procedure was followed as in Example 11 using the compound (17) synthesized in Example 10 and 
phenacyl bromide to produce the above. 

30 

Example 64; Synthesis of H1^lndpnha-Yn-4^4i3henQXY)Phenylplperld|ne (71) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2- 
bromo-1 -indanone to produce the above. 

35 

Example 65: Synthesis of 4-f4-(4-fluorophenvft methvlDhenvl1-1-(1-oxolndan-2-vltoiperidine (72) 

The same procedure was followed as in Example 1 1 using the compound (12) synthesized in Example 5 and 2- 
bromo-1 -indanone to produce the above. 

40 

Example 66: Synthesis of 2-[^(4-phenQxyphenYl) piperfd|n-1-ynme!tiy|-g-pheny|-1 .frdloxdane (73) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized In Example 2 and 2-bro- 
momethyi-2-phenyM ,3-dioxolane to produce the above. 

45 

Example 67: Synthesis of 4-(4j?henoxyphenyf)-1^^ (74) 

An 8 ml pyridine solution of 500 mg of the compound (64) synthesized in Example 57 and 96 mg of hydraxyamine 
hydrochloride was stirred for one hour at 1 00°C. To the reaction mixture was added 10 ml of ice water, then the product 
so was extracted with ethyl acetate. The extract was washed with saturated saline, dried, filtered, then concentrated under 
reduced pressure. The obtained residue was purified by silica gel column chromatography (methylene chlorkdeimetha- 
nol = 20:1) to obtain the above-referenced compound (74) in an amount of 437 mg (yield 84%). 

Example 68: Synthesis of 4-f4»r4-methoxvPhenvn methvlPhenvn^R>Wa^henvl-2<yopenvteiperidine (7SI 

55 

The same procedure was followed as in Example 1 1 using the compound (1 7) synthesized in Example 1 0 to pro* 
ducethe above. 
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Example 69: Synthesis of 1^enzofuran-2^methvlwW^ n& 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2-bro- 
momethyfbenzofuran to produce the above. 

Example 70; Synthesis of H34Tvflrw-g^henffl (77) 

To 6 ml of a methanol solution of 450 mg of the compound (64) synthesized in Example 57 was gradually added 46 
mg of sodium borohydride under Ice cooling. The resulting mixture was stirred at room temperature tor one hour, lb the 
reaction was added 1 2 mi of ice water, then the product was extracted with ethyl acetate. The extract was washed with 
saturated saline, dried, filtered, then concentrated under reduced pressure. The obtained residue was purified by siGca 
gel column chromatography (methylene chloride:methanol = 20:1) so as to obtain the above-referenced compound (77) 
in an amount of 403 mg (yield 89%). 

Example 71 ; Synthesis of HgH4-chiocwhenvl)-2^ (76) 

The same procedure was followed as in Example 70 using the compound (68) synthesized In Example 61 to pro- 
duce the above. 

Example 72: Synthesis of 4-r4-(4-fluoroohenvn methvtohenvlVW2^roxv-2-phe nvnethvtoiDeridine (79) 

The same procedure was followed as in Example 70 using the compound (63) synthesized in Example 56 to pro- 
duce the above. 

Example 73; Synthesis Qf 1-(2-hVC* rQxy^phenQxy)propy|-4-(4-phenoyyphepyl)piperidine (90) 

A 1 0 ml isopnopyl alcohol solution of 300 mg of the compound (9) synthesized in Example 2 and 165 mg of phenyl 
glycidyi ether was stinred at 100°C for two hours. The reaction was concentrated under reduced pressure to obtain a 
residue which was then purified by silica gel column chromatography (chlorofoimmethano! = 20:1) to obtain the above- 
referenced compound (80) in an amount of 399 mg (yield 90%). 

Example 74: Synthesis of 4-f4-f44luorophenvn methvlPhenvn-1-(24ivdraxv^^ (fill 

The same procedure was followed as in Example 73 using the compound (1 2) synthesized in Example 5 to produce 
the above. 

Example 75: Synthesis of 1«r4-f4-fluoroohenvn methvlc^envn-4^2-Phenvl-2^Qxp^ethvlPtoerazine 

The same procedure was followed as in Example 1 1 using the compound (1 0) synthesized in Example 3 and phen- 
acyl bromide to produce the above. 

The physical properties of the compounds obtained in the above Reference Examples and Examples are shown In 
Table 1. 
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The arrti-veratrizine action of the above synthetic compounds, the T-type Ca 2+ channel inhibiting action, the anti- 
convulsant action, the dopamine D 2 receptor blocking action, and the LD50 were evaluated by the following methods. 
The results are shown in Table 2, Table 3, Table 4, Table 5, and Table 6. 
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Veratr icrgieHjrcfaced wfim channel activity m Wrtftg actfoyi 

The membrane potential of the synaptosomes prepared from the brain membrane of Wistar rats (male, 10 to 12 
weeks old) was measured by the method of Aiuchi et al. [T. Aiuchi et al: Biochimi. Bicphys. Acta. ZZL 228 (19854)] 
6 using a membrane potential sensitive fluorescent dye Rhodamine 6G to evaluate the effects of suppression of the com- 
pound on the veratridine-inducing depolarization response. 

The results are shown in Table 2. 



"fable 2 





Compound 
no. 


AntiveratricOne action (inhibiting 
rate %) (0.1 of compound) 




18 


16 


15 


19 


26.1 




21 


20.3 




26 


36.5 


20 


28 


38 




29 


9.9 




32 


33.3 




41 


20.8 


25 


46 


11.7 




47 


22.9 




48 


20.5 


30 


49 


17.3 




56 


18.4 




57 


25 




58 


33.9 


Of 

Ju 


62 


23.9 




63 


31.1 




64 


34.5 


40 


65 


38.7 




66 


19.6 




67 


15 




eg 
DO 


88.9 


46 


69 


11.2 




73 


18.1 




74 


14.6 


BO 


75 


55.2 




77 


81.1 




78 


44.4 


55 


79 


37,1 \ 


80 


49.7 




81 


24.1 




82 


16.9 
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TTvoe Calcium Channel Inhibiting Action 

s The hlppocampaJ CA1 pyramidal cells were Isolated from Wistar rats (female, 1 week old) in accordance with the 
method of Takahashi et al. [K. Takahashi et al.; J. Pharmacol. Exp. Ther., 256, 169 (1991)] and the T-type calcium cur- 
rent under conditions of a fixed menfcrane potential was measured using the whole-cell configuration of the pach clamp 
technique. The effects of the compounds were evaluated from the rate of suppression of the peak current after one 
minute of application using the concentration damp method. 

io The results are shown in Tfeble 3. 



Table 3 



Compound 
no. 


T-type Ca 2+ channel 
inhibiting action IC50 (|iM) 


21 


0.8 


26 


2.8 


32 


0.6 


47 


2.7 ; 


50 


4.2 


73 


4.6 


75 


1.4 


79 


3.1 ; 


80 


1.9 



Audiogenic Seizure Suppressing Action 

ss The audiogenic seizure suppressing action of the compounds was evaluated by the method of Sarro et al. [Q. B. 
De Sarro et al.; Br. J. Pharmacol., 93, 247 (1988)]. That is, DBA/2N mice (male, 3 weeks) were administered with the 
compound dissolved in 10% 2 -byd raxypr opyl - p<ycl odextri n irrtrapertoneally. After 20 minutes, a supersonic washer 
was used to apply audio stimulus of at least 90 dB for one minute. The wild running (WR), clonic seizures (clonus), tonic 
seizures (tonus), and respiratory arrest (RA) were evaluated. The seizure suppressing action was evaluated from the 

40 rate or suppression of the average value of the seizure score found from 0 = no response, 1 = WR, 2 = clonus, 3 = tonus, 
and 4 = RA. 

The results are shown in Table 4. 
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Table 4 



Compound no. 


Antiseizure action (suppression rate %) 
(compound 10 mg/kg, i«p») 


18 


27.9 ! 


19 


«-■ ni 

53.6 


21 


77 . 3 


22 


| 85.7 


24 


Aft 1 

49.1 


25 


72 


26 


78 


27 


34 


28 


56 . 9 


29 


66 . 2 


31 


48 


32 


94 } 


34 


34 


41 


42 . 7 


42 


60 


46 


27 . 9 


47 


64 . 1 


48 


53.6 


49 


60 


50 


72 


51 


71.4 


52 


20 


55 


62 


I 56 


50 


58 


66 


1 62 


44 


63 


76 


64 


94 


65 


72 


66 


39 . 2 


67 


37 


69 


64.7 


70 


73.9 


71 


32 


73 


52 • 2 




44 4 


75 


99 


77 


85.7 


78 


66 


79 


79.8 


80 


66.3 


81 


61 


82 


71.9 
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Pgpamine P2 Receptor PlQcKng Atfon 

57 of the membrane fraction prepared from the striatum of Wister male rats (6 weeks old) was incubated in a 
buffer at 25° C for on e hour along with the compound and LOnMpH) radopride. A GF/C g lass fitter (0.1% polyethylene 
5 Imine treatment) was used for separation of the B and F. then the radioactivity was measured by a beta plate and the 
effect of the compound was evaluated. 

The results are shown In Table 5. 



Table 5 



Compound 
na 


Dopamine D 2 receptor 
blocking action IC 50 (nM) 


21 


2680 


26 


3370 


32 


3380 


47 


3960 


49 


987 


Flunarizine 


228 



25 

Acute Toxicity Test 

Medicine was intravenously administered to ddY mice (male, 6 weeks old). The 50 percent lethal dosage LD 50 of 
the acute toxicity was calculated by an ordinary method from the death rate up to 24 hours after administration. 
30 The results are shown in Table 6. 



Table 6 



55 



40 



Compound 
no. 


LD50 
(mg/kg, i.v.) 


21 


40.9 


26 


32.9 


32 


32.9 


47 


43.2 



45 As explained above, the present invention can provide medicaments for the alleviation or treatment of symptoms 
based on ischemic diseases and symptoms derived from seizures, epilepsy, and migraine which have a powerful action 
in suppressing cytotoxic Ca 2+ overload and which are free from side effects. 

Claims 

so 

1 . A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches containing, as an effective ingredient, a compound having the formula 
(0 or its pharmaceutical^ acceptable salt: 

55 
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( I ) 



10 



wherein, Q represents a group having the formula: 



R-A-B- 



in which R represents a hydrogen atom, a substituted or unsubstituted phenyl group, a substituted or unsubstituted 
phenoxy group, or a substituted or unsubstituted benzoyl group, 
75 A represents a connecting bond, a cydoalkylene group, an alkenylene group which may be substituted by a 

lower alkyl group, a cfialtaxymethylene group, or a hydroxyiminomethyl ene group, and 

B represents an alkylene group which may be substituted by a hydroxy! group or an altoxy group; 

a group having the formula: 



20 



25 



In which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; or 
a group having the formula: 



30 



35 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an altocy! group, or a hydroxyl group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
40 ortho, meta, or para position, 

E and Y may be the same or different from each other arid represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a 
bond, Z represents a carbon atom, and when said dotted line shows the absence of a bond, Z represents CH or a 
45 nitrogen atom. 

2. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or sym pt o ms derived from 
seizures, epilepsy and migraine headaches as claimed in claim 1 , wherein, in the formula (I), 
Q represents a group having the formula: 

so 

(CKR $ )n 



55 




in which R 3 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, alkoxy group, or hydroxyl group, 
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R 4 and R 5 are the same or different from each other and represent a hydrogen atom or a lower alkyl group, 
or R 4 and R 5 are taken together to represent -O-, 

R 6 represents a hydrogen atom, a hydroxy! group, an altaxy group, or an alky] group, and 
n is an integer of 1 to 6. 

5 

3. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches as claimed in claim 1 , wherein, in the formula (I), Q represents a group 
having the formula: 



75 




in which R 7 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an altaxy group, or hydroxy! groups 
20 R 8 and R 9 are the same or different from each other and represent a hydrogen atom or an alkyl group, or R 8 

and R 9 are taken together to represent a methylene group, 

R 10 represents a hydrogen atom, a hydroxy! group, an altaxy group or an alkyl group, and 

m is an integer from 0 to 6. 

& 4. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches as claimed in claim 1 , wherein, in the formula (f), R represents a sub- 
stituted or unsubstrtuted phenyl group and A represents an alkenylene group. 

5. A medicament for the alleviation or treatment of symptoms based on Ischemic diseases or symptoms derived from 
$0 seizures, epilepsy and migraine headaches as claimed in claim 1 , wherein, in the formula (I), R represents a sub- 
stituted or unsubstrtuted benzoyl group and A represents a connecting bond. 

6. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches as claimed in claim 1 , wherein, in the formula (5. R represents a sub- 

ss stituted or unsubstrtuted phenyl group, A represents a connecting bond, and B represents a dimethylene group 
which is substituted by a hydroxy! group. 

7. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches as claimed in claim 1 , wherein, in the formula (I), R represents a sub- 

40 stituted or unsubstrtuted phenoxy group, A represents a connecting band, and B represents a trimethyiene group 
which is substituted by a hydroxy! group. 

8. Use for the manufacture of a medicament for the alleviation or treatment of symptoms based on Ischemic diseases 
or symptoms derived from seizures, epilepsy and migraine headaches of a compound having the formula (I) or its 

45 pharmaceutical^ acceptable salt: 



so 




C I ) 



E 



wherein, Q represents a group of the formula: 

55 

R-A-B- 

ln which, 

R represents a hydrogen atom, a substituted or unsubstrtuted phenyl group, a substituted or unsubstituted 
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phenoxy group, or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycfoaikylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialtoxymethylene groi^ or a hydraxyimlnomsthylene group, and 

B represents an aikylene group which may be substituted by a hydroxyl group or an aJkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an altaxyl group, or a hydroxy! group; or a group having the formula: 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an altaxyl group, or a hydroxy! group; 

X represents an oxygen atom or a methylene group, the substitution of X tor the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxyl group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted Gne shows the presence of a 
bond, Z represents a carbon atom, and when said dotted line shows the absent of a bond, Z represents CH or a 
nitrogen atom. 

9. A Ca 2+ overload suppressant containing, as an effective ingredient a compound of the formula (I) or its pharma- 
ceutlcally acceptable salt 




"( I ) 



E 



wherein, Q represents a groip having the formula: 

R-A-B- 

in which, 

R represents a hydrogen atom, a substituted or unsubstituted phenyl group, a substituted or unsubstituted 
phenoxy group, or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloaikylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyintinomethylene group, and 

B represents an aikylene group which may be substituted by a hydroxyl group or an aJkoxy group; 

a group having the formula: 
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in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group; or 
a group having the formula: 




In which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an altaxyf group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a 
bond, Z represents a carbon atom, and when said dotted line shows the absence of a bond, Z represents CH or a 
nitrogen atom. 

10. Use for the manufacture of a Ca 2+ overload suppressant of a compound having the formula (I) or its pharmaceuti- 
cal^ acceptable salt 




( I ) 



wherein, Q represents a group having the formula: 

R-A-B- 

in which 

R represents a hydrogen atom, a substituted or unsubstrtuted phenyl group, a substituted or un substituted 
phenaxy group, or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialtaxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen, 
an alkoxy group, or a hydroxyl group; or 
a group having the formula: 
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O 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyi group which may be substituted by a halogen 
atom, an alkracy group, or a hydroxyl group; 

X represents an oxygen atom or methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxy group, or an alkyi group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted Gne shows the presence of a 
bond, Z represents a carbon atom, and when said dotted fine shows the absence of a bond, Z represents CH or a 
nitrogen atom. 

1 1 . A compound having the formula (10 or its salts: 




wherein. Q* represents a group having the formula: 

FV-A-B- 

In which FT represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyi group, a dial koxy methylene group, or a hydroxyfmlnomethyfene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxy group; 

a group having the formula: 




In which R 1 represents a hydrogen atom, a halogen atom, an alky! group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; or 
a group having the formula: 

-- cx5- 



In which R 2 represents a hydrogen atom, a halogen atom, an alkyi group which may be substituted by a halogen 
atom, an alknxyl group, or a hydroxyl group; 

X represents an oxygen atom or methylene group, the substitution of X for the benzene ring being in an 
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ortho, meta, or para position, 

E and Y may be the 6am e or different from each other and represent a hydrogen atom, a hydroxy! group, a 
halogen atom, an alkoxyl group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when 6aid dotted line shows the presence of a 
bond, Z represents a carbon atom, when said dotted line shows the absence of a bond, Z represents CHora nitro- 
gen atom, 

when Z is a carbon atom or CH, X is a methylene group, A is a connecting bond, and B Is an unsubstHuted 
alkylene group, R' does not represent an unsiisstituted phenyl group. 

1 2. A compound or its salt as claimed In claim 1 1 , wherein. In the formula [V). Q 1 represents a group having the formula: 



in which R 3 represents a hydrogen atom, a halogen atom, an alkyl groij) which may be sii^strtuted by a halogen 
atom, an alkoxy group, or a hydroxyl group, 

R 4 and R s are the same or different from each other and represent a hydrogen atom or a lower alkyl group, 
or R 4 and R 5 are taken together to represent -0-, 

R 6 represents a hydrogen atom, a hydroxyl group, an alkoxy group, or an alkyl group, and 

n is an integer of 1 to 6. 

13- A compound or its salt as claimed in claim 1 1 , wherein, in the formula (I 1 ), Q 1 represents a group having the formula: 



in which R 7 represents a hydrogen atom, a halogen atom, an alkyl groip which may be siAstituted by a halogen 
atom, an alkoxy group, or a hydroxyl group, 

R 8 and R 9 are the same or different from each other and represent a hydrogen atom or an alkyl group, or R 8 
and R 9 are taken together to represent a methylene group, 

R 10 represents a hydrogen atom, a hydroxyl group, an alkoxy group or an alkyl group, and 

m is an integer from 0 to 6. 

14. A compound or its salt as claimed in claim 11, wherein, in the formula {\% FT represents a substituted or unsubsti- 
tuted phenyl group and A represents an alkenyfene group. 

15. A compound or its salt as claimed In claim 11, wherein, in the formula (I*), R* represents a substituted or unsubsti- 
tuted benzoyl group and A represents a connecting bond. 

16. A compound or its salt as claimed in claim 1 1 , wherein, in the formula (P), R* represents a substituted or unsubsti- 
tuted phenyl grouj^ A represents a connecting bond, and B represents a dimethylene group which is substituted by 
a hydroxyl group. 

17. A compound or its salt as claimed in claim 1 1 , wherein. In the formula (T), R* represents a substituted or unsubsti- 
tuted phenoxy group, A represents a connecting bond, and B represents a trimethylene group which is substituted 
by a hydroxyl group. 

18. A pharmaceutical composition containing, as an effective ingredient, a compound having the formula (I 1 ) or its phar- 
maceutical^ acceptable salt: 




O 
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( I ' ) 



wherein, Q' represents a group of the formula: 



R'-A-B- 



in which FT represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or sifcstituted or unsubstituted benzoyl groip, 

A represents a connecting bond, cycloalkylene group, an alkenyiene group which may be substituted by a 
lower alkyi group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an aJkoxyl group; 

a group having the formula: 



in which R 1 represents a hydrogen atom, a halogen atom, an alky! group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; or 
a group having the formula: 



in which R 2 represents a hydrogen atom, a halogen atom, an alkyi group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group, 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxyl group, or an alkyi group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted One shows the presence of a 
bond, Z represents a carbon atom, and when said dotted fine shows the absence of a bond, Z represents CH or a 
nitrogen atom, 

when Z Is a carbon atom or CH, X is a methylene group, A Is a connecting bond, and Bis an unsubstituted 
alkylene group, R' does not represent an unsubstituted phenyl group. 

1 9. A pharmaceutical composition as claimed in claim 1 8, wherein, in the formula (P), Q* represents a group having the 



in which R 3 represents a hydrogen atom, a halogen atom, an alkyi group which may be substituted by a halogen 





formula: 
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atom, an alkoxy group, or a hydroxy! group, 

R 4 and R 5 are the same or different from each other and represent a hydrogen atom or a lower alkyi group, 
or R 4 and R 5 are taken together to represent -O-. 

R 6 represents a hydrogen atom, a hydroxy! group, an alkoxy group, or an alky I group, and 

n is an Integer of 1 to 6. 

20. A pharmaceutical composition as claimed In claim 18, wherein, in the formula (I 1 ), Q f represents a group having the 
formula: 




in which R 7 represents a hydrogen atom, a halogen atom, an alkyi group which may be substituted by a halogen 
atom, an altaxyl group, or a hydroxy! group, 

R a and R 9 are the same or different from each other and represent a hydrogen atom or an alkyi group, or R 8 
and R 9 are taken together to represent a methylene group, 

R 10 represents a hydrogen atom, a hydraxyl group, an alkoxy group or an alkyi group, and 

m is an integer from 0 to 6. 

21 . A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches containing, as an effective Ingredient, a compound having the formula 
(I*) or its pharmaceutical^ acceptable salt: 




wherein, Q' represents a group having the formula: 

R-A-B- 

in which R* represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenyf ene group which may be substituted by a 
lower alkyi group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an aikylene group which may be substituted by a hydroxy! group or an alkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyi group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group; or 
a group having the formula: 
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-o6- 



in which R 2 represents a hydrogen atom, a halogen atom, an alkyt group which may be substituted by a halogen 
atom, an alknxy group, or a hydroxyl group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, mete, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxy group, or an alkyi group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a 
bond, Z represents a carbon atom, when said dotted line shows the absence of a bond, Z represents CH or a nitro- 
gen atom, 

when Z is a carbon atom or CH, X is a methylene group, A is a connecting bond, and B is an unsubstituted 
alkylene group, FT does not represent an unsubstituted phenyl groijx 

!. A Ca 2 * overload suppressant containing, as its effective ingredient, a compound of the formula (l 1 ) or its pharma- 
ceutical^ acceptable salt 




wherein, Q' represents a group having the formula: 

FT-A-B- 

in which FT represents a substituted or unsubslituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstftuted benzoyl group, 

A represents a connecting bond, a cydoalkylene group, an alkenylene group which may be substituted by a 
lower alkyi group, a dlaltaxymethylene group, or a hydroxylmlnomelhylene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxy group; 

a group having the formula: 




In which R 1 represents a hydrogen atom, a halogen atom, an alkyi group which may be substituted by a halogen 
atom, an altoxy group, or a hydroxyl group; or 
a group having the formula: 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyi group which may be substituted by a halogen 
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atom, an alkoxy group, or a hydroxy! group; 

X represents an oxygen atom or a methylene group, the substitution of X lor the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydraxyl group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a 
bond, Z represents a carbon atom, when said dotted line shows the absence of a bond, Z represents CH or a nitro- 
gen atom, 

when Z is a carbon atom or CH, X is a methylene group, A is a connecting bond, and Bis an unsubstituted 
alkylene groupt R 1 does not represent an unsiisstituted phenyl group. 

23. A compound having the formula (I") or Hs salts: 




E 



wherein, Q' represents a group having the formula: 

R'-A-B- 

in which R' represents a substituted or unsubstituted phenyl groip, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloaikylene group, an alkenyf ene group which may be substituted by a 
lower alkyl group, a dialtaxymethylene group, or a hydraxyimlnomethylene groi^, and 

B represents an alkylene group which may be substituted by a hydroxy! group or an alkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydraxyl group; or 
a group having the formula: 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl groi^ which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group, 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, and when X is a methylene group, A is a connect- 
ing bond and Bis an unsubstituted alkylene group, R' does not represent an unsubstituted phenyl group. 

24. A compound or its salt as claimed in claim 23, wherein, in the formula (II, Q' represents a group having the formula: 
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(CHR 5 )n 



R 3 



in which R 3 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alknxy group, or a hydroxyl group, 

R 4 and R* are the same or different from each other and represent a hydrogen atom or a lower alkyl group, 
or R 4 and R 5 are taken together to represent -O-, 

R 6 represents a hydrogen atom, a hydroxyl group, an alkoxy group, or an alkyl group, and 

n is an integer of 1 to 6. 

25. A compound or its salt as claimed in claim 23, wherein, in the formula (H, Q' represents a group having the formula: 



In which R 7 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group, 

R 8 and R 9 are the same or different from each other and represent a hydrogen atom or an alkyl group, or R 8 
and R 9 are taken together to represent a methylene group, 

R 10 represents a hydrogen atom, a hydroxyl group, an alkoxy group or an alkyl group, and 

m is an integer from 0 to 6. 

26. A compound or Its salt as claimed In claim 23, wherein, in the formula (P). R" represents a substituted or unsubsti- 
tuted phenyl group and A represents an alkenylene group. 

27. A compound or its salt as claimed In claim 23, wherein, in the formula (I"), R* represents a substituted or unsubsti- 
tuted benzoyl group and A represents a connecting bond. 

28. A compound or its salt as claimed in claim 23, wherein, in the formula (H). R 1 represents a substituted or unsubsti- 
tuted phenyl group, A represents a connecting bond, and B represents a dimethylene group which may be substi- 
tuted by a hydroxyl group. 

29. A compound or its salt as claimed in claim 23, wherein, in the formula (II"), R f represents a substituted or unsubsti- 
tuted phenoxy group, A represents a connecting bond, arid B represents a trimethylene group which is substituted 
by a hydroxyl group. 

30. A pharmaceutical composition containing, as an effective ingredient, a compound having the formula (O or its 
pharmaceutical^ acceptable salt 



O 





<I"> 



wherein, Q' represents a group having the formula: 



R'-A-B- 
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in which FT represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cydoalkylene group, an alkenylene group which may be substituted by a 
lower alky) group, a dialtaxymethytene group, or a hydroxyiminomethytene group, and 

B represents an alkylene group which may be substituted by a hydroxy! group or an alkoxy group; 

a group having the formula: 



in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydraxyl group; or 
a group having the formula: 



in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being In an 
crtho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydraxyl groups a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, and when X is a methylene group, A Is a connect- 
ing bond and B is an unsubstituted alkylene group, R' does not represent an unsubstituted phenyl group. 

31 • A pharmaceutical composition as claimed in claim 30, wherein, in the formula (I"), Q' represents a group having the 



in which R 3 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydraxyl group, 

R 4 and R 6 are the same or different from each other and represent a hydrogen atom or a lower alkyl group, 
or R 4 and R 5 are taken together to represent -O-, 

R 6 represents a hydrogen atom, a hydroxy I group, an alkoxy group, or an altyl group, and 

n is an integer of 1 to 6. 





formula: 




32. A pharmaceutical composition as claimed in claim 30, wherein, in the formula (O, Q' represents a group having the 
formula: 
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In which R 7 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group, 

R 8 and R 9 are the same or different from each other and represent a hydrogen atom or an alkyl group, or R 6 
and R 9 are taken together to represent a methylene group, 

R 10 represents a hydrogen atom, a hydroxyl group, an alkoxy group or an alkyl group, and 

m Is an Integer from 0 to 6. 

33. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches containing, as an effective ingredient, a compound having the formula 
(I") or Its pharmaceutical^ acceptable salt 




(I") 



wherein, Q' represents a group having the formula: 

R'-A-B- 

in which R* represents a substituted or unsubstrtuted phenyl group, a substituted or unsubstituted phenaxy group, 
or a substituted or unsubstftuted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an afkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group or a hydroxyl group; or 
a group having the formula: 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group or a hydroxyl group, 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
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halogen atom, an alkaxy group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, and when X is a methylene group, A is a connect- 
ing bond and B is an unsubstituted alkyiene groups R' does not represent an unsubstituted phenyl group. 

34. A Ca 2+ overload suppressant containing, as an effective ingredient a compound having the general formula (I") or 
its pharmaceutical^ acceptable salt: 




wherein, Q' represents a group having the formula: 

R-A-B- 

in which R* represents a substituted or unsubstituted phenyl grot*), a substituted or unsubstituted phenoxy group, 
or substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkanylene group which may be substituted by a 
lower alkyl group, a dialtoxymethylene group, or a hydroxyimlnomethylene group, and 

B represents an alkyiene group which may be substituted by a hydroxy! group or an alkoxy group; 

a group having the formula: 



in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group; or 
a group having the formula: 




In which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be siijstituted by a halogen 
atom, an alkoxy group, or a hydroxy! group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, metfiu or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxy! group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, and when X is a methylene group, A is a connect- 
ing bond and B Is an unsubstituted alkyiene group, R 1 does not represent an unsubstituted phenyl group. 

35. A compound having the formula (O or its salt: 



79 



EP 0 755 923 A1 



20 



25 



30 



as 



cr 




io wherein. Q' represents a group having the formula: 

R--A-B- 

In which R* represents a substituted or unsubstftuted phenyl group, a substituted or unsubstituted phenoxy group, 
16 or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dlaltaxymethylene group, or a hydraxyiminomethytene group, and 

B represents an alkylene group which may be substituted by a hydnoxyl group or an alkoxy group; 

a group having the formula: 




Rl — — II 

-o 

in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group; or 
a group having the formula: 



in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group; 
40 x represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 

ortho, meta, or para position, and 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxy! group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom. 

46 36. A compound or its salt as claimed in claim 35, wherein, In the formula (I™), Q 1 represents a group having the for- 
mula: 

^r^^ (CHR6)n — 

--OCX ' 

FT 

ss in which R 3 represents a hydrogen atom, a halogen atom, an alkyl group which may tie substituted by a halogen 
atom, an alkoxy group, or a hydroxyt group, 

R 4 and R 5 are the same or different from each other and represent a hydrogen atom or a lower alkyl group, 
or R 4 and R 6 are taken together to represent -O-, 

R 6 represents a hydrogen atom, a hydroxyl group, an alkoxy group, or an alkyl group, and 
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n is an integer of 1 to 6. 



37, A compound or its salt as claimed in daim 35, wherein, in the formula O'"), Q' represents a group having the for- 
mula: 




(CHR 10 )m 



in which R 7 represents a hydrogen atom, a halogen atom, an alkyl groif) which may be sii^strtuted by a halogen 
atom, an alkoxy group, or a hydroxy! group, 

R 8 and R 9 are the eame or different from each other and represent a hydrogen atom or an alkyl group, or R 8 
and R 9 are taken together to represent a methylene group, 

R 10 represents a hydrogen atom, a hydroxy! group, an alkoxy group or an alkyl group, and 

m is an integer from 0 to 6. 

38. A compound or its salt as claimed in claim 35, wherein, In the formula (r). tf represents a substituted or unsubsti- 
tuted phenyl group and A represents an alkenylene group. 

39. A compound or its salt as claimed in claim 35, wherein, In the formula (P), R' represents a substituted or unsubsti- 
tuted benzoyl group and A represents a connecting bond. 

40. A pharmaceutical composition containing, as an effective ingredient, a compound having the formula (H or its salt 

E 

wherein, Q' represents a group having the formula: 

R'-A-B- 

in which R' represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl groups 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dlalkoxymethylene group, or a hydrcwyiminomethylene groip, and 

B represents an alkylene group which may be substituted by a hydroxy! group or an alkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom an alkoxyi group, or a hydroxy! group; or 
a group having the formula: 
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in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alknxy group, or a hydroxy! group, 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, mete, or para position, and 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxy! group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom. 

41. A pharmaceutical composition as claimed in claim 40, wherein, in the formula (H, Q' represents a group having 



in which R 3 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group, 

R 4 and R 5 are the same or different from each other and represent a hydrogen atom or a lower alkyl group, 
or R 4 and R 5 are taken together to represent -O-, 

R 6 represents a hydrogen atom, a hydroxy! group, an alkoxy group, or an alkyl group, and 

n is an integer of 1 to 6. 

42. A pharmaceutical composition as claimed in claim 40, wherein, in the formula (I™). Q* represents a groip having 



in which R 7 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alknxy group, or a hydroxy! group, 

R 8 and R 9 are the same or different from each other and represent a hydrogen atom or an alky! group, or R 8 
and R 9 are taken together to represent a methylene group, 

R 10 represents a hydrogen atom, a hydroxy! group, an alkoxy group or an alkyl group, and 

m is an integer from 0 to 6. 

43. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches containing, as an effective ingredient, a compound having the general 
formula (H or hs pharmaceutical^ acceptable salt 



the formula: 




the formula: 
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wherein, Q' represents a group having the formula: 

R'-A-B- 

in which R' represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenytene group which may be substituted by a 
lower alkyl group, a dialkoxymelhylene group, or a hydroxyiminomethylene group, and 

B represents an alkytene groip which may be substituted by a hydroxy! group or an altoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl groif) which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group; or 
a group having the formula: 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, and 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydrcxyl group, a 
halogen atom, an alkoxyl group, or an alkyl group which may be substituted by a halogen atom. 

44. A Ca 2+ overload suppressant containing, as an effective ingredient, a compound having the formula (O or its phar- 
maceutical^ acceptable salt: 




wherein, Q' represents a group having the formula: 

R'-A-B- 

In which R 1 represents a substituted or unsubstituted phenyl groip, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group, 
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A represents a connecting bond, a cycloalkyiene group, an alkenyiene group which may be substituted by a 
tower alkyl group, a diaikoxymethylene group, or a hydraxyiminomethylene group, 

B represents an alkyl ene group which may be substituted by a hydraxyl group or an alkoxy group; 
a group having the formula: 




In which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group; or 
a group having the formula: 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted a halogen atom, 
an alkoxyi group, or a hydroxy! group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, and 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydraxyl group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom. 

45. A compound having the general formula (lla) or its salt: 




(II a ) 



wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, 
a halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 
the dotted line shows the presence or absence of a bond, 

and the substitution of the benzene ring bonding with the piperidine ring or the tetrahydropyridine ring and 
the group -OCehUY Is In an ortho, meta, or para position. 

46. A compound having the formula (lib) or its salt: 




(lib) 



wherein, E represents a hydrogen atom, a hydroxy! group, a halogen atom, an alkoxy group, or an alkyl group which 
may be substituted by a halogen atom, r represents a hydroxyl group, a halogen atom, an alkoxy group, or an alkyl 
group which may be substituted by a halogen atom, 

and the substitution of the benzene ring bonding with the tetrahydropyridine ring and group -O-feCel-UY* Is 
in an ortho, meta, or para position. 
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47. A compound having the formula (lie) or its salt: 




(lie) 



wherein, E represents a hydrogen atom, a hydroxy! group, a halogen atom, an alkoxy group, or an alkyl group which 
may be substituted by a halogen atom, V represents a hydroxyl group, a halogen atom, an alkoxy group, or an alkyl 
group which may be substituted by a halogen atom, 

and the substitution of the benzene ring bonding with the piperidine ring and the group -CH 2 C 6 H 4 Y' is in a 
meta or para position. 

48. A compound having the formula (I Ha) or its salt: 



Y 




(Ilia) 



E 



wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, 
a halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom. 

49. A compound having the formula (lllb) or its salt: 



E 




(1Mb) 



wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, 
a halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom. 
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